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A several months of declining or un- 
steady oil prices any small increase is 
distinctly encouraging. Therefore the advancing 
of gasoline prices by some refiners within the 
past two or three weeks has been 
cheering. The gasoline market ap- 
parently has amply recognized the 
unusually large stocks of that material through 
the price declines of the past. And it is now in 
good position to react favorably to the spring 
increase in consumption, which already has mani- 
fested itself to some extent. 

At least for the immediate future, therefore, the 
gasoline market promises to be firm, if not to im- 
prove. Nevertheless there is considerable room 
for improvement. Gasoline prices, although they 
have improved slightly in the past few weeks, are 
still lower, at this writing, than one year ago, at 
the refineries, as quoted to dealers, and at the 
service stations. For the United States as a whole, 
the tank-car prices of regular grade gasoline are 
nearing 10 percent lower now than a year ago. 
This decline has occurred, moreover, in the face 
of general maintenance of crude oil prices at for- 
mer levels. The profit possibilities of refiners, 
consequently have been seriously circumscribed. 

Until the margin between crude prices and 
gasoline prices is widened, the crude oil market 
will continue in danger. There will persist a ten- 
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dency toward restoration of the former relation- 
ship, through a pulling down of the established 
crude postings, if not through a raising of the 
gasoline prices. It would be to the advantage of 
the whole industry if the readjustment can be 
achieved in the latter way, rather than the for- 
mer. And fortunately, the recent signs of im- 
provement in the gasoline market offer hope that 
the crude market will win and eventually pull 
the gasoline market back up to its level. If such 
a desirable alteration of the price situation is to 
be achieved, however, there must be in the next 
several months a continuation of strict crude-oil 
production control and better regulation of re- 
finery operations than in the past. The crude con- 
trol program of the past several months has been 
particularly effective. But it has been only re- 
cently that desirable moderation in refinery ac- 
tivity has prevailed. 

Evidence is at hand of continued lagging in 
petroleum consumption, because of the current 
general business recession, although presently 
certain signs indicate possible alleviation in this 
condition. However, the less favorable demand 
requires that the petroleum industry must, to 
preserve orderly and stable markets, hold both 
crude production and refinery runs down accord- 


ingly. 
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EISURE is more deadly than work. Figures 

were recently presented in a talk by H. N. 
Blakeslee, director of the American Petroleum 
Institute’s Department. of Accident Prevention 
which showed that 28 percent more 
employes of the petroleum industry 
lost their lives in one recent year 
while not on duty than while on duty. Obviously 
the practice of Safety First should extend outside 
the job. Ironically, Blakeslee pointed out, the 
motor vehicle, larger consumer of petroleum 
products, caused the largest number of déaths 
with drowning the second greatest cause of 
fatalities, and airplane accidents, third. Eleven 
years of accident-prevention work have made it 
possible for the petroleum industry to handle 
billions of gallons of inflammable liquid products 
with extremely low fire losses, and to produce 
millions of barrels of oil and billions of cubic feet 
of natural gas with steadily decreasing accidents 
and injuries. 

Jebs in the industry not only are safe but re- 
munerative, the speaker stated, oil company em- 
ployes being the highest paid of all industrial 
workers and thé industry’s accident-injury fre- 
quency, and»severity rates comparing favorably 
with the all-industry average. Education and 
training in safety work and first aid, constant 
precautionary effort to avoid fires and accidents, 
and continuing study of ways and means to im- 
prove equipment and methods so as to protect 
workers and property are cited as among the in- 
dustry’s own efforts for safety. Executive appre- 
ciation of the accident-prevention problem, scien- 
tific development of equipment and plant design; 
intelligent study by workers on the job of operat- 
ing problems and methods; high wages and con- 
tinuity of employment; and a continuous ex- 
change of information on accident problems—all 
make the petroleum industry a safe one in which 
to work. Those leisure hour accidents and fatali- 
ties indicate that more of the accident prevention 
medicine should be taken after work hours. 


Leisure 


OO often the last thing that happens to 
gasoline in the refinery is the addition of 
free sulfur to get a break in the treating plant, 
and this when much effort is made to reduce or 
eliminate sulfur and its compounds. 

This Elsewhere S. C. Smith describes an- 
Month other new development in sweeten- 
ing technique which eliminates the 

use of sulfur through the application of an elec- 





trolytic regenerative process using sodium 
plumbite. . . . For those desiring something of 
interest and value with regard to accident preven- 
tion and the organization and maintaining of such 
work in the refinery Frank Werner has prepared 
an excellent discussion. Werner’s company re- 
finery was given the A.P.I. award for outstand- 
ing results last year—an entire year with no-lost 
time accidents. Something different for 
readers is presented this month in J. A. Camp- 
bell’s article discussing the problems and diffi- 
culties in laying a 16-inch natural gas line in the 
Los Angeles Basin district and many natural 
gasoline plant operators will feel kindly toward 
this proposition. ... J. E. Hedrick presents a 
handy tool for engineers in his discussion of 
a practical thermodynamic chart for hydro- 
carbons. R. Fussteig in this issue closes 
his three-part series of article “Catalysis, an Im- 
portant Factor in Oil Refining.” ... R. C. Parlett 
gives freely of his experience in insulation work 
in his discussion of heat control through proper 
insulation. . Dennis Sneigr in his article on 
gas compression plants discusses several features 
of interest in regard to the design, construction 
and maintenance of such installations. 


HE crude oil produced from the new Ramsey 
pool, Payne County, Oklahoma, discovered in 
January, 1938, is an intermediate base oil similar 
to that produced from the Wilcox sand in the 
Seminole area, according to an 
New Crude 2nalysis by the Bureau of Mines. 
The gravity is reported a 43 
A.P.I., color, brownish green and sulfur, 0.18 
percent. The light gasoline fraction totals 15 per- 
cent with A.P.I. gravity of 77.8; while the total 
of gasoline and naphtha is 39 percent with A.P.I. 
gravity of 62.1. There is approximately 10 percent 
of 41.5 gravity kerosene distillate available. The 
remaining distillates, consisting of 28 percent of 
gas oil and heavier distillates give indications 
that the oil will yield about the same type of 
products as are obtained from Seminole crude. 
The 18 percent residuum has a gravity of 19.4 
A.P.I. with carbon residue of 5.9 percent. Carbon 
residue of the crude is 1.1 percent. This field 
produced from the Wilcox sand at depths ap- 
proximating 4800 feet and in addition to oil the 
wells are producing large volumes of gas. 
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BE ALERT—DON’T GET HURT 
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Absorption Unit 


Operated by Peppers Gasoline Company 


NE of the modern gasoline plants to be built in 
Oklahoma in the past few months, is Peppers 
Gasoline Company’s plant near Lucien. It is a Tulsa- 
Type plant built to process gas produced with oil in 
the east extension of the pools in that area, and 
operates as a well-pressure plant without compres- 
sors. Two absorbers are in the plant, totaling a capac- 
ity of 35,000,000 cubic feet at 35 pounds pressure, but 
due to proration requirements the plant is not loaded 
to capacity. ; 
Low pressure is employed at the plant, which pre- 
vents utilizing pressure of the residue gas for tur- 
bine drive, with the result that steam is used to drive 
pumps and to process the rich absorption oil. Gas 
iandled from nearby wells is passed through cooling 
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coils in a redwood water tower to reduce the tem- 
perature when necessary, but water can be cut off 
from the sprays during cold weather and yet secure 
temperature in the absorbers high enough that ab- 
sorption oil will function properly. 

The battery of boilers is located in the south side of 
the plant so the prevailing winds will carry gas and 
vapors away from possible sources of ignition. These 
boilers are oil-field type, 100 horsepower at 250 
pounds working pressure, and 3 boilers supply all 
power and heating requirements of the plant, even 
when weather is below freezing. These boilers are 
mounted upon fireboxes below the usual combustion 
space for this type of boiler, with all fuel and air 
mixing, as well as the principal volume of combus- 


133 


ia 




















tion occuring below the mud-ring. The boilers are 
located in the open without covering, except water- 
proof insulation. 

All pumps in the plant, with the exception of the 
blending and loading pumps, are in duplicate with a 
working unit and a stand-by for oil circulation and 
boiler feed. The oil and boiler-feed pumps are op- 
erated by steam turbines, attached to the shaft con- 
necting the centrifugal units, all of which revolve at 
the same speed. The boiler-feed pumps are located 
near the boilers in a building which covers the con- 
trol units and the water supply instruments. Three 
centrifugal pumps are on each steam turbine, with 
the boiler-feed pump delivering a maximum of 58 
gallons per minute against a head of 341 pounds. 

Water is treated when handled by the smallest 
volume pump, which has a capacity of 58 gallons per 
minute at a pressure’ of 79 feet head, with make-up 
water pumped with the next unit into the receiver 
which condenses exhaust steam, and is then picked 
up by the main pump and pumped into the boilers. 


Stabilizer and reboiler equipment layout. 
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Boiler feed and make-up water pumps on single shaft driven 
by steam turbine. 


The level of water in the boilers is observed by the 
usual cocks supplemented by a glass gauge on the 
opposite side of the boiler front. 

A similar pump unit is used in the absorption plant, 
with two in-line units used to handle the lean and 
rich oil, and the third operated for dephlegmator re- 
flux control. The dephlegmator takes the vapors from 
the still and controls the end point and absorption oil 
which is carried over from the distillation apparatus. 
Volumetric control of the water flowing to the deph- 
legmator is obtained with a temperature-operated 
valve on the feed line by-pass which admits just the 
correct amount of water to obtain adequate fractiona- 
tion. 

Gasoline as a raw product is accumulated in the 
usual type of receiver after passing through condens- 
ing and cooling coils, then pumped to a stabilizer 
for vapor pressure centrol. Gases from the stabilizer 
are directed through a tail absorber which operates on 
plant absorption oil to recover fractions that may pass 
from the column to the vent line. 
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Treating plant with 
clay tower in back- 
ground. Capacity of 
this continuous unit is 
40 barrels per hour. 





New 
California 


Skimming Plant 


AST-WEST Refining Company recently started 

operating a new topping plant at Los Angeles. 
The plant was designed, and erection supervised by 
Howes & Whitaker, consulting engineers, Los An- 
geles. The plant has a capacity of 2000 barrels of 
crude oil per day, yielding 25 percent gasoline, 10 
percent of kerosine distillate and gas-oil and 65 per- 
cent fuel. 

The general flow through the plant is conventional. 
Cold crude passes through the exchangers which 
raise the temperature to around 300° F., this tempera- 
ture varying with the water content of the crude. 
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Described 


The oil flows to a flash tower, 42 inches in diameter 
by 36 feet high, having 8 plates above and 2. below 
the inlet. This tower operates under a normal back 
pressure of 5 pounds. By the use of a small quantity 
of stripping steam, continuous reflux is required for 
end-point control, and therefore an unbalanced con- 
dition is averted during any interval in which the 
water content of the crude is unduly high. The tower 
is equipped with its own condenser and accumulator, 
as subsequent treating of the gasoline produced, 
amount ng to one third of the total, is not necessary. 

The flashed crude is pumped at a constant rate, 
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maintained by a flow controller, to the pipe still. 
This unit contains 70 3-inch standard seamless tubes 
with an effective length of 25 feet. They are arranged 
in a single bank of 10 rows, 7 tubes wide. The tubes 
are supported at the ends and also by two inter- 
mediate supports, consisting of 2-inch standard seam- 
less pipe. These are used for steam super-heating and 
provide process steam at 480° F. The bottom row of 
oil tubes is set 8 feet from the furnace floor. Heat is 
supplied by oil-atomizing oil burners, with tempera- 
ture controller and steam-oil proportioning valve. 
The burners are located in one end and proper 
baffling results in maximum heat absorption. 

The flashed crude passes from the pipe still to a 
42-inch diameter by 88-foot fractionating tower. This 
tower has 34 plates and is equipped with internal 
stripping sections for kerosine distillate and gas/oil. 
Temperatures are automatically controlled at the 
naphtha, kerosine distillate and gas/oil sections. 
Tower pressure is 2 to 4 pounds. 

Float valves have been eliminated from the two 
side-cut sections. The kerosine distillate and gas oil 
cuts gravitate as produced through cooling coils 
located in the top of the cooling tower. This arrange- 
ment provides a seal on the side cuts. Gauge glasses 
and sample cooling coils are located on the kerosine 
distillate and gas oil lines at the base of the tower. 
Side cut temperature-control valves with by-passes 
are located at the condenser platform for maintenance 
convenience. All valves on pipe connections to the 
tower are within easy reach from a safety ladder. 


The condensers for both towers are set on a plat- 
form 12 feet above the tower bases, the towers being 
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CHARACTERISTICS OF PRODUCTS 


Naphtha 
52.3°—A.P.I. 
30 +—Color 
NS Pee gs iW nhS Gia kg wk jo PM ew BOON 100°F 
Rag oe ce a bee ar Gitte ie ater, 192° 
et ha en ee a aii 267° 
Rs ore Sto A ak Lhe Gate 392° 
era rere ny 7 hyn se Oak ca a 422° 
PR eS oan Wa Sin oe th cre pee aS 97.5 
Flash tower gasoline 
63°—A.P.I. 
30 + —Color 
I ie ee ee eS ee oe ee 78°F. 
arti em § Meenas ati NSU ay SRA eos 116° 
RA ete co ele 3 ry earns Me ae il cot ces 258° 
Sg ip tite Nao het RN ee ge ie Ot ema 348° 
a ey So aed tte 398° 
NE a eo ee ie a tha 97.5 
Kerosine distillate 
36.2°—A.P.I. 
Sh Sh a achickias ate aua Seatere wast Ane 445°F 
ee hy! ris Sh werk Teaabate 474° 
REE etn 2 5. cra ys Wak ge ke oe Sheree 501° 
Re aS aaa wig die acelS a ele 525” 
Residuum 
16.5°—A.P.I. 


Flash 252° F. P.M. 
Vis. 120 Saybolt Furol at 122° F. 











Fractionation, exchange and control equipment at East-West 
Refining Company’s new skimming plant. 


used as platform supports. Gasoline accumulators are 
set directly beneath the condensers. 

Temperature controllers, flow controllers, pressure 
gauges and fractionating-steam control valves are lo- 
cated on an instrument board by the flash tower. The 
fractionating steam valves are of a flow-control type 
which meter the steam to the exact rate desired. 


The residuum gravitates from the main tower 
through the first heat exchanger to a pump, and then 
passes through the second exchanger to storage. 


The feed rate to the plant is maintained by a flow 
controller on the flashed-crude pump. This results in 
a constant rate to the pipe still, regardless of steam 
pressure variations. A float control on the liquid in 
the flash tower bottom regulates the speed of the 
crude pump, and a similar device on the fractionating 
tower bottom regulates the residuum pump. This ar- 
rangement puts the plant under full automatic con- 
trol, and permits accurate adjustment of fractionat- 
ing steam. 


The treating plant is a Howes & Whitaker con- 
tinuous type similar to plants described in the REFINER 
September, 1936. The capacity is 40 barrels of naph- 
tha per hour. There are two desludging cells, two 
caustic neutralizing cells and one clay tower. Acid 
rate is maintained by a chemical proportioning pump 
in such manner that the acid does not make direct 
contact with the pump itself. The difficulties hereto- 
fore experienced with these small pumps are accord- 
ingly eliminated and exact rates maintained at small 
cost. 

The fuel consumption averages 25 barrels of oil per 
1000 barrels of crude intake. Storage tanks are 
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equipped with vacuum relief valves and automatic- 
closing gauge hatches. The towers are insulated with 
a special metal-sheathed glass-wool which is remov- 
able in sections. Valves at the treating plant in 
caustic and acid service and in the black-oil pump 
manifold are lubricated plug cocks. 

Four hundred and fifty gallons per minute of cool- 
ing water is available at 60-pounds pressure. Water 
is pumped through the plant condensers and thence 
through sprays located on top of a 22 x 30-foot cool- 


Instrument board with flow and temperature controls and 
steam flow control valves. 
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Light oil and heavy oil pumping equipment. 


ing tower. There are 2 electric-driven centrifugal 
pumps, one of which is spare. These pumps are also 
connected in series so that water at 120 pounds pres- 
sure may be pumped into the fire lines. 


Steam is supplied at 150 pounds pressure by three 
70-horsepower firebox-type boilers equipped with 
steam atomizing burners. A feed-water heater, fabri- 
cated on the job, supplies water at 210° F. at atmos- 
pheric pressure. One boiler is a spare. The boilers are 
mounted on a fire box 5 feet high. This permits loads 
up to 120 horsepower per boiler. 





Electrolytic 


Regenerative 


HE accompanying discussions describe an im- 

provement in gasoline sweetening technique the 
application of which reduces the cost of sweetening 
and eliminates the use of sulphur, By making avail- 
able additional oxygen the sweetening reaction is 
speeded up. The hydrogen in the mercaptan is dis- 
carded and is the only material actually lost in the 
operation. The process for treating with sodium 
plumbate and for regeneration electrolytically is 
patented by Frank Gardner, Houston, Texas. 


The paper was presented before the Ark-La-Tex 
Division, Western Petroleum Refiners Association, 


Kilgore, Texas, March 11, 1938. 


P rFOCess for Treating Cracked Gasoline 


Ss. C. SMITH 
Paluxy Asphalt Company 


URING the past four or five years rapid ad- 

vancements have been made in the art of sweet- 
ening gasoline. Numerous processes have been 
developed employing worthwhile principles and ob- 
taining commendable results. 

The process described here is the electrolytic regen- 
erative method in which sodium orthoplumbate is the 
treating agent. 

The object of any treating method is the removal of 
objectionable sulphur compounds. In this method this 
removal is effected by the use of a compound highly 
reactive as an oxidizing agent for the purpose specified. 

Briefly the physical apparatus of the process consists 
of direct-connected motor-generator set, a mixing coil, a 
cell box, and a settling tank. The motor turns a 300- 
ampere direct-current generator. This direct current is 
led to the cell box. The cell box itself is the anode and 
is made of iron, lead, copper or some other suitable metal. 
Multiple cathode plates are incased in porous clay jars. 
The catholyte is caustic soda of about the same Beaume 
gravity as the treating solution. The analyte is the treat- 
ing solution. It is originally sodium plumbite but when 
passed through the cell box with the generator running 
is readily oxidized to sodium ortho-plumbate. 

A mixing coil is made up of six, four-inch mixing 
nozzles. A settling tank is provided for separating the 
finished gasoline and partially spent solution. 

The doctor or sodium plumbite solution is made up 
to contain about 15 grams per liter of lead. This solution 
is circulated through the cell box with the generator 
running until the plumbate value rises to about 2 grams 
per liter. Then raw caustic-washed gasoline is pumped 
with the solution through the mixing coil into the set- 
tling. tank. From here the sweet gasoline goes to storage 
and the partially-spent solution is returned through the 
cell box for regeneration of the sodium ortho-plumbate. 


The rapidity of the sweetening operation is most 
amazing. An explanation of this lies in the chemistry of 
the treatment. Mercaptans are usually changed to the un- 
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Using Sodium Plumbate 


objectionable disulfides by the use of sodium plumbite, 
commonly called “doctor solution” and sulphur accord- 
ing to the following equations: 


RSH Na RS 
an PbO, = 
RSH Na RS 


Pb + 2NaOH 


S 
Pb + 3=2RS+ Pbs 
RS 


Another method which has met with reasonable suc- 
cess in the removal of mercaptans from petroleum dis- 
tillates is based on the reactions of sodium meta- 
plumbate which may be represented: 


RSH Na 
a PbO3 =2 RS +Na: PbO. + H.O 
RSH Na 
RSH Na 
= PbO, = Pb + 2NaOH 
RSH Na RS 
RS 


a +S =2RS+ PbS 


It will be noted that the first two molecules of 
mercaptans are converted to di-sulfides by oxidation, the 
meta-plumbate being reduced to plumbite, while the next 
two are converted to di-sulfides by the action of the 
plumbite and sulphur. 


With the use of sodium meta-plumbate, electrolytic 
regeneration is possible and is preferably effected after 
the meta-plumbate has been reduced to the plumbite. 


The method under discussion relates to the use of ; 


sodium ortho-plumbate as a treating compound for 
changing mercaptans into dissulfides. This compound 
possesses advantages over the meta-plumbate, and com- 
parative tests in treating gasoline have shown the re- 
action time with ortho-plumbate to be but a small frac- 
tion of the time required when meta-plumbate is used. 
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The reaction between sodium ortho-plumbate and 
mercaptans may be represented: 


Na 
RSH Na 
+ PbO, = 2RS + Na: PbO. + 2NaOH 
RSH Na 
Na 
RSH Na RS 
= PHOs= Pb + 2NaOH 
RSH Na RS 
RS 
Pb + S=2RS+ FbS 
RS 


It will be seen that the first two molecules of mer- 
captans are converted to di-sulfides by oxidation, as in 
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CELL BOX 


GENERATOR MOTOR 





which is evolved at the cathodes. Since the catholyte is 
plain caustic soda solution this is a concentration and is 
taken care of by adding a small amount of water to the 
cathode chambers about once or twice every 24 hours. 

An anode which is slightly soluble in the analyte is 
preferable in as much as the surface is always clean, 
which in turn permits the use of a higher current 
density without forming molecular oxygen. 

The two major advantages the process claims are: 
1. Simplicity ; 2. Economy. 

The operation of the unit and quantitative tests are 
very simple. 

Actual current consumption when treating East Texas 
cracked gasoline was 0.024 KW per barrel. Current con- 
sumption when treating Smackover cracked gasoline 
(Cross process) was 0.071 KW per barrel. 


TREATED GASOLINE TO STORAGE 


REAGENT 


[PUMP 
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GARDNER PROCESS for TREATING GASOLINE by 
ELECTROLYTIC REGENERATION of SODIUM PLUMBATE 


the case when sodium meta-plumbate is used. However, 
the time required for this oxidation is appreciably less 
when the reagent is the ortho-plumbate. 

When the spent, or partially spent, ortho-plumbate 
solution is circulated through the cell box the following 
reaction occurs: 


Na: PbO: + 2NaOH = NasPbO, + H: 


As can be seen from the foregoing reactions the only 
material actually lost in the entire operation is hydrogen 
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The plant herein described has a capacity of from 
600 to 800 barrels per day. When using a copper anode 
the cell efficiency of 82 percent was obtained. The iron 
anode gave a cell efficiency of only 25 percent. 

In larger plants where the motor-generator sets are 
of greater size, no doubt the over-all efficiency would be 
raised considerably. 

Since no sulphur is used in the process, there is no 
chance of corrosive gasoline, and the lead susceptibility 
is greatly increased. 
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A Practical Thermodynamic 





Chart for Hydrocarbons 












































J. E. HEDRICK addition and cancellation in the same manner that 


heats of reaction, 4H, are obtained from thermo- 


Kansas State College, Manhattan, Kansas dhnileal eanaatinne. 


AF=AF of formation of final compounds—AF of 
formation of initial compounds. (1) 


. : . . ¢ Suppos 4 4 ion: 
HE great number of recent determinations of uppose we try the equation: 








heats of combustion and specific heats at low 3C.H. > 2C.H: + 2CH. (2) 
temperatures of pure hydrocarbons has made possible 
the accurate tabulation of considerable free- energy Does this reaction occur to a usable extent? 
data. While there is need for many more such de- var ae i. Z 
terminations, sufficient data are now available to be AF at 77° F. AF at 440° F. 
B.t.u./lbs. — Mol. B.t.u./lbs. — Mol. 
of great benefit to the petroleum technologist. Figures Final Initial Final Initial 
1 and 2 show plots of some of these data, which the 2(91,500) 3(28,500) 2(86,580) 3(33,300) 
selene has found especially helpful in experimental 2(—22,100) 2(—14,500) 
work. This information, collected from several 2 
sources” 3 #5 is believed to be the best available, pre- AF = 53,300 A F = 44,260 
sented in its most useful form. From this calculation we see that the values for AF 


The free-energy change of any reaction, 4 F, is a are positive at both temperatures and that therefore 
measure of the ability of that reaction to occur. In _ this reaction is impossible from a practical standpoint 
the case of the free energy of formation, it becomes under these conditions. By a similar calculation, using 
a measure of the ability of a compound to be formed data from another source®, we find that at 1340°F, 
from its elements, or a measure of its stability. If 4 F AF for this reaction is 11,680 B.t.u./Ilbs. — Mol. and 
has a negative value, the compound is stable, or the that the reaction is still impossible. Suppose we take 
reaction may occur to a “usable extent”®. It should _ these three temperatures now with their correspond- 
be emphasized, however, that the free-energy change ing values of 4F and plot the three points on ordinary 
tells only the possibility of a reaction to take place graph paper. By extrapolating to AF 0, the tem- 
under a particular set of conditions. As such it can perature at which this reaction will take place is 
eliminate a great deal of useless experimental work. found to be 1700°F. or above. This is borne cut by 
It tells nothing about the reaction rate. In the experimental evidence. The use of charts such a 
processing of petroleum, absolute equilibrium is sel- those shown in preference to tables is in the greater 
dem attained, nor is it approached unless the re- ease with which all values for that temperature can 
action rate is rapid. So a reaction such as cracking be determined. Also, it has been found convenient 
must not only take place but do so within a reason- to be able to see the relative values for different 
able time so that the yield of gasoline or other prod- series and for different compounds of the same series 


ucts is satisfactory. at a glance. The chart forms an accurate picture of the 
It is known that reaction rates are often influenced relative stability of the hydrocarbons shown. 
by changing the conditions of pressure or tempera- In Figure 1, the values of SF for 1—olefins is 


ture or by choosing a suitable catalyst. Considerable based upon some determinations of doubtful ac- 
information concerning proper conditions and cata- curacy. This is particularly true for 1— hexene. It is 
lysts has recently been published’. If by changing the _ believed, however, that this error is not great enough 
temperature, for example, we find that the negative to destroy the utility of the values for most engineer- 
value of 4 F is greater, it is very probable that the ing applications. In both of the charts, the various 
reaction rate has been increased. branches for different isomers will be noticed. The 

In Figures 1 and 2 the free energies of formation of free energies for branched-chain hydrocarbons de- 
several hydrocarbons are plotted at atmospheric pres- pend to a considerable extent upon beth the amount 
sure and at 77°F, (298°K.) and 440°F. (500°K.) re- and type of branching. Rules governing these effects 
spectively. Experiment has shown that for com- are still too general for accurate prediction. For this 
pounds in the same state, 4F is approximately a reason a key below each figure is offered by way of 


straight-line function of temperature.’ Thus, it is explanation. 










possible to make similar plots for these hydrocarbons BIBLIOGRAPHY 
at any other temperatures. At 440°F. all of the com- tina. of Pure Hydrocarbons,” Reinhold Publishing 
~ . wey c y 
pounds shown are in the gaseous state and at 77°F. : Rharasch, ‘M. S., Bureau Standards J.) Res. 2, 373 (1929). 
: a . Li ey arks, G. S., and Huffman, H. M., “The F E f $ ' 
they are in the state in which they would ordinarily organic Compounds’ Chemical’ Catalow ‘Count, Free, Esersies pf Some ‘a 
occur under these conditions. ‘ Parks, G. S., Chem. Rev. 18, 325 (1936). 





5 Thomas, C. 1. Egloff, G., and Morrell, J. C., Ind. Eng. Chem. 29, 
1260 (1937). 






The 4F of a chemical reaction may be obtained by 
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A F of Formation at 77°F. and 1 Atm. 

a) Neopentane; (b) 2, 3-Dimethylbutane, 2, 2-Dimethylbutane; (c) 2-Methylhexane; (d) 3-Ethylpentane, 2, 2-Dimethylpentane; (e) 2, 4- 

Dimethylpentane; (f) 2, 2, 4-Trimethylpentane; (g) Hexamethylethane; (h) 1, 2-Dimethylcyclohexane; (i) Methylcyclohexane; (j) Isodurene 

1, 2, 3, 5); (k) Durene; (1) Prehnitrene; (m) p-Cymene; (n) .n-Butyl benzene; (0) tert-Butylbenzene; (p) Ethylbenzene; (q) m-Xylene; (r) 
Dibenzyl; (s) Anthracene; (t) Stilbene; (u) o-Xylene (v) Phenanthracene; (w) Cyclohexane; (x) Cyclohexene. 
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A F of Formation at 440°F, and 1 Atm. 


(a) Methylcyclopentane; (b) Neopentane; (c) 2-Methylhexane; (d) 3-Methyihexane; (e) 3-Ethylpentane, 2, 3-Dimethylpentane; (f) 2, 2, 3- 
Trimethylbutane; (g) Cyclohexene; (h) Cyclohexane; (i) 2, 2, 4-Trimethylpentane; (j) Isobutene; (k) 2-Butene; (m) Diisobutene (Low 
Boiling); (mn) Diisobutene (High Boiling). 
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Cleanliness is a large part of 
the battle in accident preven- 
tion. No plant need appear a 
junk yard. The photograph 
above was taken one week 
after construction was com- 


pleted. It can be done 
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Accident Prevention 


FRANK WERNER 


American Petroleum Company 


SAFETY program in any size plant must start 

at the top—with the management. The entire 
personnel must be sold on the idea that the company 
executives are behind such programs 100 per cent. A 
safety program without the sincere cooperation and 
encouragement of management is a failure at the 
beginning, There is no vast difference in a small- 
plant program and one in a major refinery, other 
than the fact that with the greater number of em- 
ployees in the larger plants, more safety men are 
required to keep proper contact with the men, and, of 
course, inspection work is on a larger scale, requir- 
ing a large inspection personnel. To make the above 
statement clearer, we shall say as an example, a 
major refinery may have 50 electric welders, while a 
smaller unit may-have 2 or 3. There remains the 
hazards of welding, though on a smaller scale. This 
will apply fairly well throughout the plant, as both 
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In Small Refineries 








HE author of this discussion on accident pre- 

vention heads the Safety Department for Amer- 
ican Oil Company, Houston, Texas. This company’s 
refining division received the American Petroleum 
Institute accident-prevention award in recognition 
of an outstanding record last year. This award was 
for 1936 when the refining division of American 
Oil Company completed the year without a lost- 
time accident. During 1937 the same company’s 
refining division almost equaled its 1936 record 
when another year was completed with but one lost 
time accident. Frank Werner has been head of his 
company’s safety work for the past 4%4 years and 
has been engaged in accident prevention work in 
the petroleum industry for 15 years. He writes 
therefore, from long experience and the recent ex- 
perience records cited are indicative of his thor- 
oughness in his job. 

















large and small plants have. such departments. as 
labor, pipe fitters, machine shops, laboratories, treat- 
ing plants, stills, insulators, brick masons, painters, 
carpenters, etc. Some serious, as well as fatal acci- 
dents, have been reported from departments where 
only 2 or 3 men were employed. Obviously, the small 
operator needs a good workable safety program, 
which can be carried on without too much cost. One 
could not name a major refinery that does not have 
a well organized safety department, manned by full- 
time safety men. As the cost of such a department 
would be prohibitive in most smaller plants, this ar- 
ticle contains suggestions for a program which can 
be successfully carried on by men already employed 
on other work in the plant, devoting only a few hours 
each week to accident-prevention work. The work 
may be divided among several men, making the work 
lighter on each individual. 


STARTING THE PROGRAM 


The plant manager, or superintendent, should se- 
lect a committee to meet with him for the purpose of 
outlining organization plans. It is suggested that de- 
partment heads only be present at this first meeting. 
It should be possible at this time to select the proper 
persons to carry out the safety work. It has been 
found highly satisfactory to establish a first-aid sta- 
tion in the laboratory, and see that the laboratory 
men have the proper training. This training may be 
obtained either through a certified first-aid trainer, 
or with the assistance of the doctors who take care of 
the plant practice. The man in charge of laboratory 
should be appointed and held responsible for the 
first-aid work. Another department to be considered 
at this time is a fire-fighting organization. It ts rec- 
ommended that this detail be turned over to the head 
stillman, as he is familiar with the contents of the 
tanks, valves and connections to be closed, in the 
event of a fire or explosion. He should be appointed 
fire chief, and the night stillman, should be assistant 
chief. The above departments are important in the 
organization scheme, as employees must be con- 
vinced that management is doing its part, and not 
merely asking them to “be careful,” “don’t get hurt,”’ 
etc. A man to look after the safety work should be 
carefully selected. He should be one who either 
knows the employees, or has the knack of getting 
acquainted with them. Above all, he must be interested 
in safety. Do not select someone just because he has 
been with the company several years, or because he 
has more time to work on safety than some of the 
others. The safety representative should be a man 
with whom all employees feel free to discuss prob- 
lems. He should be attentive and appreciative of all 
information furnished him by men “from the gang.” 
When this man is selected, a committee should be 
formed to work with him. This committee should 
be made up of men from various departments. 

Number of men on the committee will of course be 
governed by the size of the plant. This committtee 
should start immediately on tours of inspection. Rec- 
ommendations should be turned in to the plant man- 
agement, who will in turn instruct those in charge 
of departments where the hazards are located, to 
eliminate such hazards. [t is important that these 
steps be taken before expecting the plant personnel 
to take the program seriously. After a general “house 
cleaning,” safe-guarding equipment, etc., it is good to 
call the entire personnel together for a brief meeting, 
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of 15 or 20 minutes. This meeting will be more ef- 
fective if held on company time—say, for instance, 
excuse the men from work at about 25 minutes before 
quitting time. Tell them at this time, that the plant 
has started a safety program, the success of which 
depends entirely on the cooperation given by the 
employees. Impress them with the fact that the 
company is willing to do its part, and to spend any 
reasonable amount of money to make working con- 
ditions safer. Ask everyone present to feel free to 
make safety suggestions. Advise them that reports will be 
furnished each foreman from time to time, that every- 
one may know of the progress being made. After the 
program has been started, and everyone familiar with 
the aims and purposes, the routine safety work must 
be mapped out, and carried on with regularity, other- 
wise interest cannot be maintained. The important 
things to be done follow; set up under various head- 
ings. 
SAFETY MEETINGS 

If possible, all group meetings with the workers 
should be held on company time. Just a few minutes 
once or twice a month is usually sufficient to keep 
up interest. Hold these meetings at some point where 
the men can be comfortable and where smoking is 
permitted. The chairman of the safety committee, or 
the one in charge of the safety program, should have 
a few figures, briefly reviewing the progress being 
made. It is not advisable to quote from statistics that 
are too lengthy. If the speaker knows of any unusual 
accidents that have been reported from refineries, it is 
well to mention a few of these, explaining what hap- 
pened, and what has been done to prevent recur- 
rence, if anything. These informal group meetings 
often bring out some valuable suggestions, and em- 
ployees should be encouraged to speak out. When 
an employee offers a suggestion, be sure it is fol- 
lowed up, regardless of the merit it may have. If it is 
found to be of no value, explain to the employee in a 
diplomatic way why his idea could not be used, 
and thank him for his interest in the matter. 


PROTECTIVE EQUIPMENT 


One of the surest ways to impress employees with 
the fact that management is interested in their wel- 
fare and safety, is to furnish ample protective equip- 
ment. Manufacturers have made considerable prog- 
ress in this field in recent years, and it is possible 
to secure devices to protect almost all vital parts of 
the human body, such as eyes, ears, head, feet, hands, 
nose, throat, etc. Some workmen have a natural re- 
sentment to safety equipment; complaints usually 
are that same is uncomfortable, too heavy, to warm, 
and various other objections. A good way to break 
down this resistance is to let the men have a voice 
in the kind of equipment they are to use. If safety 
hats are to be used, for example, select two or three 
of the leading types and request several men in the 
gangs to try them out, and give their opinion of the 
one best suited to their needs. Other men will see 
the hats, and will start asking for them. Within a 
short time most men requiring the protection will be 
wearing the hats, without any force on the part of 
the company. This will apply to most all protective 
equipment. Goggles for eye protection should be 
given considerable study, as there are special goggles 
for various operations, and the correct type should 
be used for the job at hand, Other devices used often 
in routine refinery operations, are respirators where 
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The arc welder—properly 
garbed in heavy clothes, 
apron, gloves and helmet. 


Proper guards over 

moving machinery 

contributes much to 
safety. 
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dust hazards are encountered, also used when han- 
dling cement, cement sacks, and for various other 
purposes. Asbestos gloves, sleeves, aprons, leggings 
and spats, are used by burners, welders and others 
doing hot work. Fire-proof ear plugs are needed to 
keep hot metal, etc., from entering the ear canal. 
Rubber gloves should be provided for electricians and 
men handling chemicals and acids. Fresh air hose 
mask is needed for men entering confined spaces 
where there is danger of high concentration of gas, 
or in places where there is possibility of low oxygen 
content. Various other masks are available affording 
protection against practically all poisonous indus- 
trial gases. Use safety shoes for toe protection. The 
above named devices are the ones used in most small- 
er refineries where considerable interest is shown in 
the safety movement. There are numerous other pro- 
tective items, however, but those mentioned are real 
essentials in building up “employee interest.” All 
equipment should be furnished by the company, with 
exception of the safety shoes. In most instances, the 
shoes are carried in stock in the plant warehouse, 
and sold to the men at actual wholesale cost. To 
encourage the use of the shoe, some companies, make 
the payroll deduction extend over several pay days. 
In this way, the man hardly misses the money, and 
if a good standard safety shoe is sold him at cost, 
he gets much more for his money than in buying the 
ordinary work shoe at the same price paid for his 
safety shoes—plus real toe protection. 

Safety equipment alone will not stop all accidents, 
but it will pay its way many times over in cutting 
down injuries, and the severity of injuries. 


ACCIDENT ANALYSIS 


and lowered in same. Slipping and falling is invari- 
ably caused by slippery floors, objects left on walk- 
ways, floors, and other places where men must walk. 
It is believed the reader will agree that most causes 
can be eliminated if they are known,-and if just a 
little time and study-is applied. 


Obviously, no doctor will attempt to start treat- 
ment of a patient until he has first diagnosed the case 
and knows what treatment to use. So it is with acci- 
dent prevention. We must know the cause before a 
remedy can be applied. 


A study of the column showing parts of body in- 
jured, will enable one to apply proper protective de- 
vices. A high frequency of eye injuries either indicates 
that goggles are not being furnished, or that men are 
not using the protection if it is furnished. This is also 
a supervisory problem, and foremen should know when 
goggles are to be used, and see that the men under their 
supervision use them. Head injuries would naturally 
remind us of safety hats, as would toe injuries of safety 
shoes, and so on down the line. 

Of the two classifications, accident causes should 
be given the most serious thought and study, as it is 
obvious that if the cause is removed, the accident 
will not occur, and no part of the body will be in- 
jured. 

We would like to suggest to any smaller plant 
contemplating the starting of a safety program and 
making up analysis report for say 1936 and 1937, that 
this report be continued as a necessary part of the 
safety work. At the end of 1938 a report of this year 
would be of interest to compare with the previous 
years, and would show whether causes increased or 
decreased. A copy of such report to each department 
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When starting a campaign against accidents, it head, gives him something to discuss with his men, , 
is essential that the sources of trouble be known. 24 sets up a goal to work to. It is also helpful at the : 
Take the accident reports for the past year, or better first of each year to call the supervisors together for c 
still, two years. Make up a report showing accident the purpose of discussing the previous year’s analysis i 
causes in one column and parts of body injured in an- °POTt- stim enue : 
other column. From the reports, list under accident b 
causes total number of accidents caused from han- Not being part of their work, surprisingly few su- a 
dling material, eye burns, body burns, punctures, pervisors have any conception of the cost of acci- t} 
nails, wire, and the like. Falling objects, slipping dents. Each month, or at least every two or three t 
and falling, and the various other causes to be found months, each department head should be furnished a j 
in analyzing each accident. After the report is com- statement showing what the accidents in his depart- h 


pleted, make a study of each cause. If a number of 
accidents are found due to handling material, an in- 
vestigation will doubtless show that this is due to 
lack of supervision, improper method of doing the 
work, or from other causes which can be corrected. 
It may be found that eye burns (from electric arc) are 
due to welders failing to properly shield the arc, 
when working in the vicinity of other workmen. 
Much of this trouble can be eliminated by providing 
a special place for the welders to work, equipped 
with booths or curtains, and have as much work as 
possible done in this place, instead of having welders 
working on small fittings, etc. all over the plant. 
Of course, some work will have to be done at loca- 
tions, but even then, in most instances, some type 
of shield can be placed around the welder, to protect 
men working near him. 


Injuries from nails, glass, etc. will usually indicate 
poor housekeeping, easily eliminated by cleaning up 
after each job. Falling objects may be found to be 
tools, fittings, etc., knocked from scaffolds and other 
elevations, striking men working below. Several ways 
will be found to eliminate this trouble. Tools and 
fittings may be kept in boxes or baskets, and raised 


ment have cost for the period. List each case sep- 
arately, showing date, name of injured, medical cost 
and compensation cost. Often an injured employee 
will make only a few trips to the doctor, and lose no 
time from work. Naturally, the foreman feels that 
the cost is small. While the injured man suffers no 
particular disability, it is possible that special ex- 
aminations may have been made, X-ray pictures, etc. 
required, which would make the cost probably ten 
times more than the foreman had thought. When the 
foreman is impressed that this cost is just as im- 
portant as cost of any operation in his department, he 
starts thinking about it, and realizes that the only 
way to keep this cost out, is to prevent the accidents 
responsible for the cost. Insurance carriers are glad 
to furnish a cost statement monthly to the assured, 
and it is well worth the time and effort to pass this 
information on to the supervisors. 


EQUIPMENT INSPECTION 


While statistics will show that the human element 
is responsible for a large percentage of accidents, it 
is also very true that many of the most damaging 
and costly accidents are directly chargeable to lack 
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Both steel plate and wire 
mesh guards in use. Note 
all tools in place on the 
tool rack in background. 
Safe practice. 


of inspection and maintenance. Without proper in- 
spection, pressure equipment in refineries can, in a 
few seconds, do enough damage to offset all other 
safety efforts for several years, in injuries, loss of 
life and damage to equipment. With proper inspec- 
tion and maintenance, replacement of valves, tubes, 
vessels, fittings, etc., as often as required, the equip- 
ment may be operated with a maximum of safety. 
Procedure of inspection, frequency and methods 
used, are problems for the engineers in the individual 
plants, and no attempt will be made to cover these 
subjects here. 

One of the most important items in pressure in- 
spection work is the keeping of records. Special forms 
should be made up covering each separate unit. 
Spaces should be provided to show date of inspection, 
by whom inspected, and all necessary data required 
in the inspection procedure. These records should 
be filed in a safe place, where they may be readily 
available for future use. Such records are found at 
times to be of value in lawsuits, whereas without 
them a company may not fare so well in convincing 
judge and jury that certain things had been done, but 
have no records to back up the statements. 


MISCELLANEOUS 
Naturally those employees designated to head the 
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safety organization will desire to be as well posted as 
possible on various operating hazards. Much good 
literature may be secured on the various subjects, 
and will be found helpful in getting a better picture 
of what accident prevention work really is. In many 
states the labor commissioner’s office can supply 
informative material. The United States Bureau of 
Mines has valuable information pertaining to hazards 
of the petroleum industry, as does the Bureau of 
Explosives. The American Petroleum Institute, De- 
partment of Accident Prevention, has been assem- 
bling data on the industry for years, and now has 
available many accident prevention manuals, a list 
of which will be furnished on request. 

In conclusion, may we impress this fact: 

Safety is an important part of correct operations. 
No safety program will be a success if simply treated 
as a side issue. Supervisors and workmen must be 
sold on the idea that accident prevention is just a 
part of their daily routine, and a part that pays divi- 
dends to both management and employees. Regard- 
less of what type safety program a plant may have, 
we believe the two following slogans should be kept 
uppermost in the minds of everyone—keep everlastingly 
at it—and—accidents can be prevented. 







Safety valves at the top 
of cracking unit reaction 
chamber. Plenty of plat- 
form space provided, and 
sturdy handrails in place 
for periodic work of in- 
spection and testing. 















Lomita Gas Line Laid 
Under Difficulties 


J. A. CAMPBELL 
Natural Gas Engineer 


OMITA Gasoline Company has completed its nat- 
ural gas line from the new Long Beach Harbor 
field in the Los Angeles Basin area to the company’s 
natural gasoline plant on Signal Hill, California, and 
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late in February was handling 22,000,000 cubic feet of 
wet gas daily. This line presented a lot of engineering 
difficulties, not to mention troubles encountered in 
securing easements. The entire line, with the excep- 
tion of one short section in Signal Hill, lies within 
the corporate limits of Long Beach, and the 24% miles 
at the harbor end lies in territory which comes under 
the jurisdiction of the board of harbor commissioners. 
All permits, not only for the main line, but for all 
laterals and feeders, had to be granted by the Harbor 
Board, subject to approval by the fire department, 
the water department, the municipal gas department, 
and the board of public works. 

It was generally conceded by most geologists, that 
the Wilmington field, which has been producing for 
over a year, extended across the channels into Long 
Beach, and a city election was held in October, 1937, 
which resulted in the opening of the territory south 
of one main artery called Anaheim Road and west of 
the flood control channel, for the drilling for oil, 
allowing one well per acre. However, the ordinance 
prevented the blowing of gas in the producing field 
and also precluded the construction of any type of 
natural gasoline extraction plant within the harbor 
area. Since Lomita Gasoline Company has a large 
plant located on Orange Avenue in the Signal Hill 
field, with a capacity of 65,000 gallons per day, and 
with a production from the Signal Hill field of only 
25,000 gallons per day, it was logical to consider the 
possibility of loading up the excess capacity with nat- 
ural gas from the Harbor field. This involved taking 
a gamble on considerable investment, because it was 
necessary to start construction of the gas line before 
even the first wells encountered the upper markers 
in the field, in order to have the line in operation by 
the time the discovery well came in. 

The decision was made to go ahead and two right- 
of-way engineers were started planning and working. 
The line was routed and re-routed several times with 
construction finally started the day before Christmas, 
1937. The total distance is 6 miles. The wet gas line 
is 16 inches in diameter and the dry gas line is 6 
inches. There were 22 railroad tracks to pass under, 
8 major traffic arteries to cross, 6 of which had to be 
bored. The crossing of the flood control channel was 


No place for a ditcher in places like this. In one such spot 
the new line passed under 50 old ones in 60 feet. 
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made on the trestle of the Willow Street bridge. 
Heavy treated casing was required at all railroad 
crossings and a 36-inch casing was jacked through 
under the main traffic arteries. Both lines pass 
through these casings. It is the law of the oil fields 
that any new pipe line must go beneath all lines in 
place, so it was necessary to go 15 feet below the 
surface in some locations to get the line in. At one 
point in the heart of the old Long Beach field it was 
necessary to pass beneath 50 lines of varying sizes 
within a distance of 60 feet. 

Because of the nature of the soil and an anticipated 
long useful life for the gas lines, both of them were 
triple-wrapped with rag felt and asphalt. After test- 
ing to 125 pounds all of the field joints were care- 
fully wrapped and asphalted. 

The line originally started about a mile from the 
operating gasoline plant where it tied into one of the 
existing 10-inch mains. This section was opened Jan- 
uary 21, or just 28 days after starting construction. 
This was the day that the first well to the Terminal 
sand in the new field, came in. With this assurance 
of a supply of gas the next move was to continue 
the full-size line on into the gasoline plant. Two of 
the most difficult tunneling jobs were involved in this 
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CCOMPANYING this description of the laying 

of his company’s natural gas line from the 

new Harbor field to the Signal Hill gasoline plant, 

J. A. Campbell whose interesting writing style is 

familiar to all readers of The Refiner, passes along 

a few breezy remarks in re the recent California 

storm and pipe-lining in the industrial district. We 
quote: 

“Then came the’‘storm, and what a storm! Wa- 
ter at the rate of about a million gallons per sec- 
ond pounded the pile bents of the Willow street 
bridge crossing the Flood Control Channel and at 
times throwing water completely over it. To this 
| bridge the pipe line crossing was attached, Wed- 
| nesday, March 2 was a bad day. Chicken coops, 
furniture, oil drums, mattresses and all manner of 
debris, including piling, telephone poles and other 
heavy timbers from collapsed bridges up the chan- 
nel were hurtling between those bents at 30 miles 
an hour and many of them hit the piling. The old 
bridge would shiver at every timber. A man was 
placed sitting on each of the 16-inch gate valves 
at either end of the bridge so that the gas could 
| he shut off if it became evident that the structure 
| was going out. The storm had carried out most of 
| the large gas mains supplying Los Angeles from 
the north and the dry gas from the Lomita plant 
was in vital demand. Every few minutes someone 
would come by with the report that some bridge 
had collapsed above and below this location. 


“The flood reached its crest at 9:30 p.m., just 
about high tide. This tide had worried us consid- 
erably since it was to be around 5 feet, and -when 
this high it extends up the channel within a mile 
and a half of the pipe line crossing. There is only 
an 8-foot drop between the bed elevation at Willow 
and its junction with the ocean at the harbor. The 
bridge held and by 11 p.m. the water had started 
subsiding. By morning the water level was down 6 
feet and the old bridge had decided to sag in spots. 
Many of the piles were gone and all showed the ef- 
fects of the beating théy had taken. The bridge 
was still holding the pipe line or vice versa, and the 
gas was still going through.” 


















section and heavy rains considerably slowed up the 
work. 

On March 1, the line pressure at the harbor end 
was around 40 pounds and the compressors in the 
gasoline plant, pulling on the line, were carrying 
about 10 inches vacuum. Since the compressors boost 
the gas pressure to 40 pounds as it enters the ab- 
sorbers, this is rather inefficient operation. Therefore 
three other natural gasoline plants on Signal Hill 
were tied into the line so that the Lomita plant could 
maintain the proper vacuum for handling gas from 
the Signal Hill field. 

When the line was installed, a block valve and two 
16-inch take-offs were placed at Harbor and Wil- 
mington, near the field proper, where an 8-unit com- 
pressor plant is now under construction. ‘These 8 
units will handle 16,000,000 cubic feet of gas from 
atmospheric pressure to sufficient discharge pressure 
to deliver the gas into the Signal Hill plant at 40 
pounds absorber pressure. As soon as the harbor 
compression plant i$ in operation 5 of the machinery 
units at the Signal Hill plant will be shut down and 


A feeder coming into_the main line through loose sandy soil. 
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30-inch vacuum cylinders will be installed on one 
side. The Signal Hill gas, of which there is about 
5,000,000 cubic feet per day entering the plant, will 
be drawn in by these larger cylinders under a 22-inch 
vacuum, compressored to about 2 pounds, inter-cooled 
and taken into the 17-inch cylinders on the other 
side of these machines. These cylinders will dis- 
charge at 40 pounds through inter-coolers and into 
the absorbers. This much more efficient method of 
handling the Signal Hill gas will free a number of 
compressor units, some of which can be moved to the 
harbor compression plant to bring the gas line up to 
its maximum capacity for a 60-pound discharge and 
a 40-pound terminal pressure. When this is accom- 
plished the resultant capacity will be in the neigh- 
borhood of 20,000,000 cubic feet of gas daily. 


The new field was placed under curtailment around 
the first of March and if kept down to a point where 
the oil and gasoline markets are not endangered, this 
capacity should easily handle the gas° from the 
so-called “peninsulas.” The large General ‘Petroleum 
Corporation natural gasoline plant on the Los An- 
geles end of the Harbor field, is handling the pro- 
duction from the remainder of the field. 

The most difficult section of the pipe line was 
about 400 feet on Water Street and in front of Pier 1. 
A large amount of tonnage goes on this pier both 
by rail and by truck, and it was necessary to keep the 
traffic lanes open. Two other companies, Hancock 
Oil Company and General Petroleum Corporation, 
wished to lay lines through this location and the 
harbor board, desiring as little interference as pos- 
sible with the movement of freight, requested that all 
of the lines (5) be laid at the same time and in one 
ditch. Several hundred tons of scrap iron had to be 





moved first and then the ditch was opened. The silty 
mud did not lend itself to boring operations and the 
railroads had to be passed under in open cuts. Each 
line had to be separately cased and the back-fill made 
with dry dirt—and it rained most of the time. Tons 
of scrap iron in the immediate vicinity tended to 
“ooze” the side-walls in spots and shoring had to be 
used. Access to the pier had to be maintained, which 
meant laying and back-filling in short sections. At 
one point the right-of-way narrowed to 22 inches 
between a building foundation and a manhole casing. 
The task of laying five cased lines through this sec- 
tion was no small one. 

There is always a tense moment when gas is 
turned into anew line. Although great care was taken 
to keep the line clean, some dirt and rocks always 
get in the pipe. It was desired to purge the line 
as much as feasible before turning the gas into the 
natural gasoline plant, for two reasons, first to sweep 
out as much dirt as possible and second, to prevent 
too high a percentage of air entering the plant for 
fear of killing all of the engines. At a certain point 
in this purging period an ideally explosive mixture 
exists, and when the rocks are passing through the 
line like projectiles, and even though there is an ex- 
plosive mixture indicator on the job, the operators 
begin to wonder if all things are working right, they 
begin to lose determination to get the line entirely 
free of either air or dirt, and shut off the “blow.” 
That is what happened; for it was decided to take a 
chance on killing a few engines since they could be 
brought back to life. The gas was turned in and the 
engines passed through the ordeal in good shape. Re- 
peated checks on the line show that it carries its full 
theoretical capacity. 


" 


Not all of it was grief and the ditcher here is making fast time. 
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Heat Control runoven 


EAT insulation is of importance to the oil in- 

dustry in that it saves heat or fuel, thereby 
lowering production costs. But there are also many 
other purposes it serves. Insulation makes it possible 
to control the temperature in those petroleum proc- 
esses which require uniform temperature to produce 
a certain product; it reduces thermal stresses in 
equipment; increases safety, as in the case of fire- 
proofing structural steel; reduces evaporation losses; 
and minimizes the temperature drop in long outdoor 
pipe lines conveying steam or oil. 

Because a number of factors which must be based 
on scientifically secured data, are involved, the selec- 
tion of the proper insulating material for a particular 
service is an engineering problem, and cannot be left 
to rule-of-thumb methods. 

The first factor to be considered is whether the 
insulation is suitable for the maximum working 
temperature of the equipment. The thermal con- 
ductivity must be known for the entire range of the 
equipment since conductivity varies with tempera- 
ture. Accurate determinations of thermal conductivity 
can be made only through the use of elaborate 
laboratory apparatus. 

Also, an insulating material must be sufficiently 
durable for the service intended, and whether it is 
supplied in the form best suited to the particular 
surface must also be considered. 

Another important factor, especially where the 
insulation is used in intermittent service, is the heat 
capacity of the material, or the quantity of heat 
necessary to raise or lower its temperature. 

Thickness is still another factor to be given con- 
sideration. If the paramount reason for the insulation 
is. to save heat or fuel, its thickness must be based 
upon economical considerations such as annual cost 
of heat loss and annual cost of insulation. In other 
cases, the thickness may be dependent upon such 
special conditions as the maintenance of uniform tem- 
perature or minimum temperature drop in piping or 
process equipment, comfort of workers, prevention 
of sweating (cold surfaces), fire protection, safety, etc. 

The method in which the insulation is to be applied 
also affects the selection of a material. 

Since a large number of heat insulation materials 
are available, and new ones are being offered from 
time to time, it is necessary to give consideration to 
the properties of the various types, for no single 
material is suitable for all conditions. 

Consider some of the principal types and their 
characteristics, with both their advantages and dis- 
advantages. At this time we will confine our discus- 
sion to the insulations used on heated surfaces, and 
not consider insulations for refrigeration service. 

Grouping them according to their form, there are 
five principal types of insulation: moulded, laminated 
asbestos felt, felted mineral fibre, brick ar 1 plastic. 


MOULDED TYPES 


Eighty-five percent magnesia for over a period of 
more than 50 years, has been the standard for many 
forms of service. It is composed of 85 percent hy- 
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drated basic magnesium carbonate and approximately 
15 percent asbestos fibre. Used for industrial applica- 
tions in general, it is furnished in 3-foot long half 
sections for pipes and in flat or curved blocks of 
various sizes, such as 6x 36-inch and 12 x 36-inch, 
and in thicknesses ranging from 1 to 4 inches. The 
temperature limit of 85 percent magnesia is 600°F., 
for above this temperature the material loses its 
chemically-combined carbon dioxide and water of 
hydration and the carbonate is reduced to an oxide 
which causes shrinkage cracks to occur in the ma- 
terial, and as a result it becomes powdery in form. 


This material is light in weight, 15 pounds per 
cubic foot; it is uniform in composition, since it is 
moulded under controllable conditions; and it is 
uniform in thickness and dimensions, because in the 
process of manufacture all surfaces are cut to size. 

When fitting is necessary, it is easily cut with a 
saw or knife, and the material can readily be wired 
tightly against a surface without compressing or 
damaging it. The joints between sections fit snugly 
because of the nature of the surface of the material. 
Typical conductivity, at 300°F. mean temperature, 
for example, is .50 B.t.u. per square foot per degree 
temperature difference per hour per inch thick. 


Calcined diatomaceous silica and asbestos fibre are 
moulded in the same manner as 85 percent magnesia 
into flat and curved blocks and sectional pipe insula- 
tion. It has a temperature limit of 1900°F. Like 85 
percent magnesia, it is uniform in composition and 
thickness, and may be easily cut and wired in place. 
This material weighs approximately 24 pounds per 
cubic foot, and has a typical conductivity at 300°F. 
mean temperature of .61 B.t:u. At 1000°F. mean 
temperature, a typical conductivity is .74 B.t.u. 


Diatomaceous silica moulded materials are often 
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applied against the heated surface as an inner layer 
in sufficient thickness to reduce the temperature on 
the 85 percent magnesia outer layer to less than 
600°F. In this way a more efficient and economical 
construction is obtained than by using a single layer 
of high-temperature insulation, since 85 percent mag- 
nesia is lower in cost and more efficient. Above 
900°F. the material does not powder like 85 percent 
magnesia, but it shrinks excessively and causes too 
great leakage of heat through joints. Both 85 percent 
magnesia and diatomaceous silica moulded materials 
have given successful service to the oil industry for 
many years. 

Expanded Vermiculite (Mica) with some asbestos 
fibre and clay or similar material is a third moulded 
type insulating material. 

It is furnished in both block and sectional pipe 
covering form, and its weight ranges from 17 to 25 
pounds per cubic foot. (The material is cut to size 
on’all surfaces.) The temperature limit of this ma- 
terial varies from 1000 to 1800°F., and typical con- 
ductivity at 300°F. is .85 B.t.u., and at 1000°F. is 1.16 
B.t.u. 

The physical and thermal properties of this ma- 
terial vary widely due to variations in the size and 
particularly in the position of the expanded mica 
particles. While some of the material compares favor- 
ably with 85 percent magnesia, it is softer in texture 
and hence more compressible. Generally lower in 
transverse and abrasive strength, it requires consid- 
erable care in shipping and application to prevent 
excessive loss. This is a comparatively new material. 
and changes in it will undoubtedly be made from 
time to time. 

Asbestos fibre bonded with sodium silicate is an- 
other moulded material. This material is moulded to 
size—not cut—and is supplied in pipe covering and 
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Hot oil line insulation in refinery pump room. 


block form, and in sheets as large as 2x3 feet. It is 
also adaptable for moulding to special shapes. When 
long brown asbestos fibre (Amosite) is used in the 
material, it weighs from 14 to 20 pounds per cubic 
foot, and when it is made from the shorter white 
fibre (Chrysotile), it weighs from 30 to 40 pounds 
per cubic foot. The temperature limit is 900 to 
1000°F. for the 30- to 40-pound material, and the 
lighter material is also suitable for 900°F. when it is 
effectively supported. Where it is not so effectively 
supported, or where it is subject to removal and 
replacement, it is satisfactory for 700°F. under usual 
service conditions. When subject to conditions of 
excessive vibration, this material should not be used 
over 500°F. 

Above these limiting temperatures, the asbestos 
fibre loses its chemically-combined water of hydra- 
tion and becomes brittle. Typical conductivities are: 
for the light weight material: .50 B.t.u. at 300°F. 
mean temperature, and for the heavier material, 1.3 
3.t.u. at 500°F. mean temperature. . 

This insulation of asbestos fibre bonded with 
sodium silicate is subject to wide variations due to 
differences in density, and the materials have a hard 
shell on the surface which, in the lighter types, tends 
to break away from the softer interior in cutting or 
rough handling. The heavier type is used, in some 
cases, where an extremely strong material is required 
to withstand excessive vibration or where the cover- 
ing must frequently be removed and replaced. For 
ordinary service conditions,:other more efficient ma- 
terials are used instead of this heavy material. 


LAMINATED ASBESTOS FELT TYPES 


Progressing from the moulded types of materials 
to the laminated asbestos felt types, we find that 
these are made in two wavs. 

In one method, asbestos felts containing spongy 
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particles, which are embedded in the felt during its 
manufacture, are built up to the required thickness 
and cemented together at intervals. In this construc- 
tion there are about 40 felts to the inch. For pipe 
covering, the cylinder is supplied with a split length- 
wise on one side only. As a result, application to the 
pipe is easier, and leakage at joints is minimized. 
This material is furnished in 3-foot sections for pipe 
and in sheets up to 2x3 feet in various thicknesses. 

This is a most permanently efficient and durable 
type of insulation. It is used where insulation must 
withstand severe service such as vibration, wetting 
and external abuse and on outdoor and underground 
installations. Having a felted construction that makes 
it flexible and resilient to a considerable degree so 
that breakage in shipping, handling and applying is 
eliminated, it is the standard type of insulation in 
many oil refineries. 

It can be removed and replaced many times with- 
out suffering any loss in insulating efficiency. The 
weight of this material is approximately 30 pounds 
per cubic foot, and it is suitable for temperatures up 
to 700°F. Above this the felts lose strength and be- 
come friable because of the loss of water of hydra- 
tion in the asbestos. A typical conductivity at 300°F. 
mean temperature is .48 B.t.u. 

The other type is made of indented asbestos felts, 
about 30 per inch, built up and cemented together. 
Generally recommended for temperatures up to 
500°F., this type has a conductivity when tested 
initially which compares favorably with the 40- 
lamination spongy material. 

Since it is more easily compressed, however, the 
thickness when it is applied on the pipe may be less 
than the manufactured thickness. This is particularly 
true in the large sizes where the weight of the cover- 
ing causes it to compress on the top of the pipe. If 
the indentations in the felt become depressed in this 
manner or from external abuse, the thickness is 
permanently decreased, since there is no resilience in 
the material as there is in the sponge-embedded type. 


MINERAL FIBRE TYPES 


The next principal type of insulation for discussion 
is the felted mineral fibre type. These are rock, min- 
eral and glass wool insulations, all of which are 
manufactured from mineral fibres made by melting, 
suddenly cooling and annealing siliceous rock, scrap 
glass and other silica-bearing minerals. The fibres 
are matted together and held between metal fabrics 
of various types, thus forming blankets 2 x 3 feet and 
pipe covering in 2-foot sections of various thick- 
nesses. For removable and replaceable insulation, the 
pipe covering is supplied with an attached outer sheet 
jacket. The temperature limit of this type is from 
900 7 1000°F., depending upon the particular ma- 
terial. 


The density of the wool (exclusive of wire) in the 
present glass wool products is from 3 to 6 pounds per 
cubic foot, and in the rock and mineral wool products, 
from 6-to 12 pounds per cubic foot. The conductivities 
of these materials vary considerably depending upon 
the product. The tendency is for the lighter materials 
to have conductivities which increase at a greater rate 
with mean temperature than those of the denser ma- 
terials. Furthermore, the light-weight products show 
lower conductivities at the lower temperatures, and 
higher conductivities at the higher temperatures, than 
the denser materials. 
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Because of this fact, glass wool, which has been 
used very little in industrial applications, has been 
offered at 4.5-pound density for service at tempera- 
tures between 250 and 600°F., and at 6-pound density 
for higher temperatures. A typical average conduc- 
tivity for these materials is .36 B.t.u. at 100°F. mean 
temperature, and .47 B.t.u at 300°F. mean tempera- 
ture, when they are tested under laboratory con- 
ditions. 

These materials differ from the moulded blocks— 
such as 85 percent magnesia—in that they are very 
flexible, highly compressible, and are subject to con- 
siderable damage in application. Unless unusual pre- 
cautions are taken to properly support these ma- 
terials, they may sag on the pipe or tower, with the 
result that heat losses will increase due to the de- 
creased thickness or from short circuiting of heat due 
to openings along the heated surface. 

Inspection of many field installations which are 
exposed to the weather has also shown that because 
of the flexible nature of the insulating material it is 
often difficult to keep the water-proofing coating 
over these materials intact. As a result, moisture gets 
in and corrodes the metal fabrics and wires which 
support the insulation. 


BRICK TYPE 


The next type of insulation is the brick type, of 
which there are the following forms: natural diato- 
maceous silica brick, moulded and calcined diato- 
maceous silica brick, and porous refractory clay and 
diatomaceous silica brick. 

Natural diatomaceous silica brick is sawed from a 
natural deposit of diatomaceous silica and sized after 
cutting to obtain accurate and smooth surfaces. It is 
furnished in standard fire-brick shapes, and weighs 
30 pounds per cubic foot. The temperature limit is 
1600°F., for above this temperature the shrinkage is 
excessive. The conductivity at 1000°F. mean tem- 
perature is .79 B.t.u. (perpendicular to the strata) and 
1.13 B.t.u. (parallel to the strata). Its cold crushing 
strength is 400 pounds per square inch. While bricks 
of this type are amply strong for structural purposes, 
they should not be used as bonds. Fire brick, red 
brick or metal bonds should be used wherever bond- 
ing iS necessary. 

This type of brick is used wherever insulation in 
brick form is required. as in apparatus where con- 
siderable fitting would be necessary. Natural diato- 
maceous silica brick are not as efficient, however, as 
diatomaceous earth blocks, not only because of the 
higher conductivity of the former, but also because 
brick allows greater joint area for possible heat leak- 
age. The dimensions of the brick are 4% x 9 inches, 
while the blocks are 12 x 36 inches in the large size. 
Both are used in the same manner—that is behind a 
refractory lining in furnaces, flues, etc. 


The second form of brick—moulded and calcined 
diatomaceous silica brick—is, as the name implies, 
moulded from diatomaceous silica and calcined. The 
temperature limit of this material is 2000°F. Con- 
ductivity at 1000°F. mean temperature is 1.88 B.t.u. 
The weight is 38 pounds per cubic foot, and the cold 
crushing strength is 700 pounds per square inch. 
They are furnished in standard fire-brick shapes. 
This type is used behind refractories and also as an 
insulating refactory in direct. contact with furnace 
temperatures where it is not exposed to slag action 
or mechanical abrasion. By using this brick as an 
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insulation refractory, the cost of fire brick is saved. 
Since this brick has a heat storage capacity less than 
one third that of fire brick, additional savings result 
in the amount of heat stored. This is important in 
intermittently operated equipment; because by em- 
ploying an insulation refractory in place of fire brick, 
less heat is wasted when a furnace is shut down, and 
the furnace can be brought up to temperature in a 
very short time with a minimum heat expense. After 
a furnace has reached a uniform temperature, this 
type of brick is three to four times as effective as fire 
brick in retarding heat flow. 

Porous refractory clay and diatomaceous silica is a 
third of the brick types and comparatively recent de- 
velopment. It consists of brick made from refractory 
clays, diatomaceous silica, or a combination of the 
two. This type is moulded with a mineral filler or 
with an organic or volatile filler. Air spaces are ob- 
tained either by burning out the filler, or by gas 
reaction. This porous refractory clay or diatomaceous 
silica brick weighs from 28 to 33 pounds per cubic 
foot, and its temperature limit ranges from 1900 to 
2400°F., depending upon the particular brick. The 
conductivity at 1000°F. mean temperature ranges 
from 1.13 B.t.u. to 1.40 B.t.u. This brick is used as a 
back-up insulation behind refractories or as an in- 
sulating refractory where there is no flame impinge- 
ment or slag action, and where the temperature on 
the brick does not exceed 2000°F. Its crushing 
strength, cold, ranges from 90 to 225 pounds per 
square inch. 

The exceptionally low weight of this brick (about 
30 pounds per cubic foot) results in a low heat stor- 
age capacity that is important in intermittently-fired 
furnaces. Also, this brick has a lower conductivity 
than moulded calcined diatomaceous earth brick, so 
its use means lower heat losses in furnaces that 
operate continuously. While this 30-pound brick has 
sufficient structural strength for most conditions, it is 
not as strong and does not have as high a spall re- 
sistance as the 38-pound brick. 
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PLASTIC (CEMENT) TYPE 


The last of the five principal types of heat insulat- 
ing materials is the plastic (cement) type. Rock and 
mineral wool cements, and vermiculite cements come 
under this classification. 

Rock and mineral wool cements are composed 
principally of nodules of wool, asbestos fibre and a 
binder. These cements are furnished ready for mixing 
with water and troweling in place, and their covering 
capacities range from 28 square feet 1-inch thick 
per 100 pounds for the poorest, to 50 square feet for 
the better cements. These measurements apply after 
the cement has thoroughly dried and after all shrink- 
age in dimensions has taken place. Many cements. 
are claimed to cover 50 square feet with a 1-inch 
thickness, and they do; but this is only when they 
are first applied and still wet. After drying, they 
shrink to the equivalent of 28 to 43 square feet, so 
the purchaser gets between 15 and 45 percent less 
insulation than he has planned upon, when these 
cements are sold by the pound. 

These cements may be used up to 1200°F., and can 
be used up to 1500°F., where entire reclaimability is 
not desired. Above these temperatures, the fibres lose 
strength and the shrinkage in the cement is excessive. 
The typical conductivity at 200°F. mean temperature 
of a cement covering 50 square feet per 100 pounds is 
.67 B.t.u. At 1000°F. mean temperature, it is 1.0 B.t.u. 
The conductivities of the cements having lower 
covering capacities are still higher. 

From this, it is seen that even the best of these 
cements require approximately a one third greater 
thickness to give the same insulating value as—for 
example—85 percent magnesia blocks. Furthermore, 
there is a wide variation in the insulating properties 
of these cements due to the human element in apply- 
ing them. However, these cements are adaptable to 
places where the more efficient block insulations 
cannot be used—such as extremely irregular surfaces 
—because they adhere well without much reinforcing. 
They can be removed and remixed for a second appli- 


cation, but only with a loss of some 25 percent in 
covering capacity, due to breakdown of the wools. 

The vermiculite cements are composed of expanded 
vermiculite, asbestos fibre and a binder. The cover- 
ing capacity of the better types is 78 square feet with 
a l-inch thickness per 100 pounds, while some others 
cover not more than 68 square feet. The temperature 
limit of these cements is 1500°F., and they can be 
used to 1800°F. where entire reclaimability is not 
required. Conductivity at 200°F. mean temperature is 
.74 B.t.u., and at 1000°F. mean temperature it is 1.11 
B.t.u. This is 50 percent higher than the conduc- 
tivities of 85 percent magnesia and diatomaceous 
earth blocks in the temperature ranges in which these 
materials are generally used. Like any cement, the 
properties of these vermiculite cements vary, since 
they depend on the human equation in applying them. 
A wide variation in insulating properties also results 
from differences in the distribution and position of 
the vermiculite granules in the finished cements. Un- 
less finished with a final coat of hard-finish asbestos 
cement, this material is much more easily compressed 
and subject to damage than the mineral wool ce- 
ments. .The field of application of these vermiculite 
cements is on very irregular surfaces where the tem- 
perature reaches 1500 to 1800°F., and where it is not 
possible to apply the more efficient block types of 
insulation. 


METAL INSULATIONS 


Recently, metal insulations—of aluminum foil and 
black steel sheets—have been installed, and it is well 
to give here a brief picture of what is known about 
them. The principle upon which metal insulations are 
based has been well known to physicists for many 
years. 

This principle is that certain types of surfaces have 
lower emissivities than others, that is, they lose very 
little heat by the process of radiation. Bright 
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Insulation of filtering equipment. 


aluminum, for example, emits only from 3 to 5 per- 
cent as much heat as a theoretical black body, while 
a dull iron surface emits or radiates approximately 
95 percent as much. 

It should be borne in mind that this property 
affects only the radiant heat, and that the total heat 
loss from a surface to the surrounding air is due to 
the combined effects of radiation and convection. The 
loss by convection, which may be equal to or greater 
than the loss by radiation, is not a function of the 
type of surface. 

It has been found that the best insulating value 
from this type of material is obtained, for example, 
when using aluminum foil to separate it by air spaces 
of about 1/3 inch. This separation is accomplished in 
commercial practice by crumpling the foil and using 
about three layers to the inch. Bright new crumpled 
foil has approximately the same average thermal 
conductance as 85 percent magnesia at 200°F. mean 
temperature, when it is tested on a pipe in the actual 
recommended construction. However, tests show a 
wide variation in the conductance of a given installa- 
tion from day to day.°This is to be expected in a 
material containing such large air spaces, because of 
the movement of air between the foils. 


In addition to aluminum foil .0003 inch thick, thin- 
rolled iron sheets .006 inch thick and mechanically 
separated by air. spaces have also been used. These 
assemblies likewise show a low conductance in lab- 
oratory tests when they are new and bright. 

These two materials have similar deficiencies, how- 
ever, in that their efficiencies depend upon the bright- 
ness of the surface and may be lowered by the ac- 
cumulation of dust, dirt and corrosion. Tests which 
have been made on these materials indicate that their 
effective lives be very short: due to normal humid 
air coming into contact with ‘their surfaces. Efforts 
have been made to protect these surfaces against cor- 
rosion by lacquers, but this method has not proved 
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effective and, in addition, the lacquers have increased 
the emissivities of the surfaces. 


SELECTION OF PROPER THICKNESS 


The thickness of insulation depends, of course, 
upon the purpose for which it is applied. If the princi- 
pal reason is to save heat or fuel, the proper or 
economical thickness is that thickness, the last com- 
mercial increment of which pays an adequate return 
on the investment in that increment. In other words. 
it is the thickness for which the annual cost of insula- 
tion plus the annual cost of heat loss is a minimum. 

The following factors enter into the computation 
of the most economical thickness: the cost of heat at 
the apparatus (not only the cost of fuel, but in addi- 
tion labor plus overhead); the cost of insulation; 
the percent annual fixed charges; the number of 
hours of operation per year; the conductivity of the 
insulation; and the temperature difference between 
the apparatus and the surrounding air. It is im- 
portant to make this analysis for each set of condi- 
tions, rather than to select a thickness by some rule 
of thumb or from some tables based upon tempera- 
ture alone or some other single factor. 


METHOD OF APPLICATION 


The selection of the proper materials to withstand 
the temperature of the apparatus and the determina- 
tion of the most economical thickness are of no value 
if the selected material is applied improperly. For 
if it is not properly applied, the actual heat loss may 
be considerably higher than the calculated value, or 
due to deterioration the insulation may not give the 
years of service for which it was originally planned. 
The scope of this article does not allow us to go into 
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Diatomaceous silica block being installed behind fire brick lining in a tube still furnace. 


this in detail, but~such factors as proper water- 
proofing, proper provision for. expansion, and. the 
proper method of securing the insulation are of ex- 
treme importance to oil refinery equipment. Surveys 
show that because of a lack of study of these factors, 
many insulations fail. On the point of waterproofing 
alone, a great deal could be written. Moisture getting 
into an insulation will increase its conductivity ap- 
proximately 5 percent for each 1 percent increase in 
weight due to moisture. Of course, deterioration of 
the insulation may also take place under such 
moisture conditions. 

Each type of insulation requires particular methods 
of application. Moulded-block types of insulation are 
more rigid and require less support than the blanket 
types. Cements must be applied in layers of the 
proper thickness to prevent cracking, and they often 
require wire reinforcement. Particular attention must 
be given to sealing outdoor insulation, since the heat 
loss through joints and cracks is greatly increased by 
the movement of wind over the surface. Where the 
finish over the insulation is subject to damage, con- 
sideration must be given to seeing that it is suffi- 
ciently rugged. Any insulation must be applied 
tightly against the heat surface, as air spaces are a 
possible cause of heat leakage. 

In conclusion, the data that has been presented 
herewith on the properties of various insulating 
materials that are available, the discussion we have 
had on the study that must be made to determine 
the proper thickness of insulation, and the considera- 
tions that have been given on the proper methods of 
application, all point to the fact that the selection of 
insulation to insure proper and economical perform- 
ance is .an engineering problem which should be 
given serious study on each particular project. 
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HE cost of installing and operating forced draft 

equipment for boilers and furnaces in connec- 
tion with the preheating of air is often as much as 
the savings in fuel brought about by the exchange of 
heat with the flue gases. When the average load on 
a gas-fired boiler setting can be handled with a 
large fraction of the available draft being dissipated 
through the damper, there is a possibility of effecting 
a profitable recovery of heat from the flue gases be- 
fore they enter the stack. The recent installation of 
a natural-draft air-flue gas heat economizer at the 
University of Oklahoma power house has proved 
that forced draft is not necessary for air mass veloci- 
ties as high as 2480 pounds per hour per square foot 
of cross sectional area, or a Reynolds number of 16,- 
000 in consistent units. 


DESCRIPTION OF THE AIR-PREHEATER 


The exchanger consists of 308 —3.75-inch I.D. 
x 4.0-inch O.D. x 8.5 feet tubes with staggered spac- 
ing, rolled into two flue sheets. Figure 1 presents a 
cross sectional view of the boiler setting and air pre- 
heater located in the breaching between the boiler 
and the stack. The air makes a three-pass circuit 
across the tubes while the flue gas flows directly 
through the tubes. Figure 2 gives a view of the front 
of the boiler setting, while in Figure 3, a larger scale 
drawing shows the arrangement of the preheater 
tubes and the receiving duct through which the hot 
air flows on its way to the burners. The warm air 
in the boiler house is fed into the preheater, thereby 
making it possible to reach a higher degree of pre- 
heat than that obtainable through the flow of cold 
air direct from the atmosphere. This salvaging of 
the warm air from the boiler house serves another 
purpose in that the influx of cold air into the boiler 
house is required for the comfort of the operators. 
In Figure 4, the insulated preheater can be seen in 
the overhead breaching. Before the installation of the 
air preheater the condensation of water in the flue 
gas was not visible until the atmospheric tempera- 
ture dropped to 10° F. above zero, whereas at pres- 
ent a long plume of vapor is easily seen issuing from 
the top of the stack with an atmospheric temperature 
of 35° F. (Figure 5). This change, of course, is due 
to the marked drop in the temperature of the flue gas 





* Seniors in Chemical Engineering. 


158 





Gas Heat 


Economizer 


(100° to 150° F.) as it passes through the heat ex- 
changer. There is still ample draft available and 
only during the heaviest loads in zero weather is 
the damper thrown practically wide open. 


DESIGN OF THE ECONOMIZER 


Before the authorization was granted for the in- 
stallation of the preheater, it was necessary to show 
approximately the rate of payout on the investment. 
Overall heat transfer coefficients were calculated 
from Reiher’s® equation for five rows of staggered 


pipes: 
hD DGreas = 
— = 0.131 ) 
Ke Lu 


and from Monrad’s equation® 





1.7ST**(G)** 
Dp’ 


ec 





where 
h = film coeff. B.t.u./hr./sq. ft./°F. 
D = Diameter of tubes in ft. 
ke = conductivity of gas—B.t.u./hr./sq. ft./°F. per ft. 
of thickness. 
u = Viscosity—lbs./hr./ft. 
G = Mass velocity lbs./hr./sq. ft. 
T= Temp. °Rankine. 


At the time the preheater was designed, the data 
reported by Pierson® had not been taken. These new 
data have been obtained at Rensselaer Polytechnic 
Institute as a part of a research program of the Bab- 
cock and Wilcox Company, in which measurements 
have been made on the convection heat-transfer rate 
between gases and tube banks with corresponding 
pressure drops for transverse flow through various 
tube spacings. 


OPERATING DATA ON AIR PREHEATER 


Shielded thermocouples have been located in the 
exchanger so as to record the air and flue gas tem- 
peratures entering and leaving the apparatus. The 
recording potentiometer is mounted on one of the 
air ducts leading to the furnace (Figure 4). An in- 
clined draft gage located near the exchanger was 
installed in the fall of 1937 to measure the pressure 
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TABLE 1—Original Data—Air Preheater, University of Oklahoma Power Plant February to May, 1937 
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PREHEATER TEMP. ° F. 
Btu./HOUR Overall Heat | Air Mass } 
Air Flue Gas Trans. Coeff. | Velocity | 
Cu. Ft. Rel d Absorbed Btu./Hr./ Lb./Hr./ 

RUN Gas/Hr. To From To From _| by Flue Gas by Air Sq. Ft./° F. Sq. Ft.?2 

Daihen odio b Cited Raines td dee ee es esa ee 49,262 95 260 480 335 LOZB 000 1. sedincce 3.38 

- Rs Pe VRS al ER yt Sa pn Ree fy 5,000 115 265 455 320 ph era te 2.50 1750 

NG PS ey tne ee eye ae ee eg ek 31,020 121 245 420 305 897,500 818,000 1.94 1560 

| RNP ee ee eT Oe Ney RAE NS A A dc, Cie 32,160 120 240 417 305 905,200 820,000 1.93 1610 

ee a See eee mre eer eit be 31,160 120 245 412 300 876,200 830,000 1.99 1555 

DEES can ii ols pike diemseyh ache aro & bivea’e ptemeneTncaae aoe eee 178 102 260 465 325 1,547,200 1,490,000 2.87 2140 

Bie alas kaka ceakaae sas shes ed eee ae 36,215 118 263 437 312 1,139,000 ,120,000 2.48 1810 

DE Siig a dave a0 5 hc mane oc aI ae 2, 120 260 415 303 10,400 5,000 2.24 1620 

SEES SE ere On ee mre e Ore ee nna hte 30,200 116 242 396 287 827,500° 810,000 2.04 1510 
SS Sree ie rer were ce moma’ Ailey or 28,100 118 245 397 288 770,000 760,000 1.92 1405 
Re Pasa re terre Peas h eame SP ee ASEH ee 3,3 123 245 373 282 3,800 607,000 1.61 1167 
ES. and ath Sin ae a has eh Ee RE ee 21,737 125 245 375 282 556,000 1.42 1087 
+ RGR er ees: eas eee, | Setar mahi en 9,446 125 245 375 280 465,100 498,000 1.37 973 
Math ig acuta s/o ale howe a HORS CSD OE ha 4,500 116 242 392 283 +2 7 ,000 1.54 12! 
EA a ale che Edi aides wae PES CG ead Ess ode 24,116 123 245 398 285 564,500 628,000 1.53 1205 
NE ee i bea 6 Bk ew ee Pale rete Cn aaincsie ne ee 34,300 108 253 445 305 1,206,500 1,060,000 2.35 1715 
RRA ES Frere et arr ter ee eae ee 33,290 110 248 428 298 ,090, 978,000 2.40 1665 
RS a vinkis we eoalet Ee ie OM ERT Oe oe ara dae 22,6 135 253 402 292 626,200 578,000 1.59 1133 
ER ae ee Pedersen MS mR 27, 138 258 398 303 663,600 725,006 1.84 1395 
BI eas preis Wek dt: 5k: dn 5.o a Ea A 20, 144 248 380 285 476,550 50,000 1.38 1000 
DN Bee BAC EEG Le Ae RES Oe 37,350 117 248 448 312 1,276,000 1,010,000 2.35 1865 
Mr aA S52 thas warcaea bie eats halite meta aae 35,800 123 260 440 308 186,800 R ,000 2.50 1790 . 
ee ere en ek ee PO 4,2 127 260 440 308 1,130,700 ,000 2.37 1710 
RR Ee ee een eee ec ee ey 31,600 135 257 422 305 9,000 833,000 2.13 1580 
Dias wince ok oS ORISK Ke, Bo 8 Caeeik DA Ae 15,913 145 255 380 286 375,550 379,000 1.14 797 
SS coord ts We acd be HX cee rena OA Ke 19,660 136 253 380 282 485,600 497,500 1.46 985 
FE ree ee ee tee ee Es 25,500 146 260 410 290 767,500 629,000 pete 1275 
Rs ce atid aSciKe SHE MEMENTO es Emad 21,330 Sir nee rs: oth th. nage Let mains ae 1167 
ite k at M CR Sai eee ale, aKa bet Rea 8 eg 253 422 310 "i ara Sia 1240 
Md Weal bak coe dia ee sable bice eae eet eee 30,700 116 260 455 335 901,750 950,000 1.81 1335 
ON ct creat S caida im fasdros eetesnv esa? Bakr eared ecate ale 22,700 122 263 420 315 599,450 693,000 1.49 1135 
| Sy oe ge eae Pa ted OP mene ee pers eh ar 22,900 123 265 422 313 8,500 700,000 1.54 1145 
Wiis dia 5.0: are-o. eda deals 9 ge whe ae 4,000 115 260 403 295 381,200 ,000 1.10 700 
Mey asics uss cohsaite- i csaicd Sop sae ith icing een deat wai ee 12,000 120 260 393 285 325,400 363,000 98 600 
eg cE Soa Oe ae ROL EARLE 12,800 120 262 395 283 361,400 395,000 1.04 640 
MA 5 400s Daa wlabae Dhbis KGa he Chet OEE eee 9,000 136 267 390 282 244,100 254,000 .74 450 
no ose Radke dd tsi RL aoe ie 13,500 120 265 395 283 380,000 413,000 1.13 675 
Isnt Scents te a ai a ee 15,947 113 262 410 292 473,500 514,000 1.22 798 
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TABLE 2 


Original Data—Air Preheater, University of Oklahoma Power Plant 
Octoher-December, 1937 






































































PREHEATER TEMP. ° F. Pressure 
Btu./HOUR Overall Heat Drop for Air Mass 
Standard Air Flue Gas Trans. Coeff. | Air through Velocity 
Cu. Ft. Released Absorbed Btu./Hr./ Preheater, Lb./Hr./ 
RUN Gas/Hr. To From To From _ | by Flue Gas by Air Sq. Ft./° F. | In. of Water Sq. Ft. 
ee oat oS ciual sig 18,560 130 260 410 300 547,000 554,000 1.26 .04 930 
18,300 130 260 408 300 672,000 686,000 1.51 .04 915 
23,210 120 260 420 307 701,500 745,000 1.506 .06 1160 
21,630 133 260 428 317 643,000 631.000 1.305 .07 1083 
26,230 110 260 433 317 903,000 979,000 1.79 .088 1315 
23,150 117 258 428 320 781,000 816,000 1.585 .06 1157 
38,878 104 258 474 353 1,540,000 1,417,000 2.31 17 1945 
35,340 117 258 469 353 1,097,000 1,142,000 1.87 152 1730 
na ee 117 254 466 356 seucalies ey a ‘FP 175 er 
31,344 117 265 455 340 963,000 1,064,000 1.87 13 1570 
28,907 117 260 442 330 846,000 000 1.51 1 1448 
29,100 122 260 445 330 842,000 855,000 1.565 1455 
38,600 105 260 478 356 1,212,000 1,275,000 1.93 1933 
39,500 107 267 475 355 1,220,000 1,359,000 1.98 1980 
33,950 116 266 467 348 1,108,000 1,090,000 1.84 1700 
30,900 116 266 452 336 1,071,000 1,007,000 1.81 12 1545 
16,300 121 258 406 301 455,000 512,600 1.14 045 815 
29,600 130 263 440 335 847,000 : 1.72 095 1485 
29,600 115 260 443 332 870,000 915,000 1.58 15 1485 
34,600 110 247 468 353 914,000 1,086,000 1.44 15 1735 
drops around and through the tubes. The original On the dry basis the average analysis of the flue 
data are reported in Tables 1 and 2. gas was: 
The fuel has the following analysis: Volume % 
CO: 9 Excess air. 5 
Volume % O: a ee = .279 
Methane 92.7 N2 86 Required air 17.9 
Ethane 5.3. Carbon/Hydrogen Atom Ratio = .251 CO rane 
Nitrogen 2.0 Using the Lewis and Radasch method’ of check- 


ing back on the composition of the fuel from the 





100.0 









The flue gas analysis did not vary much with dif- 
ferent gas firing rates. 
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FIGURE 4 
f FIGURE 2 : Front of Boiler with preheater over- 
Front view of Boiler setting. head and air ducts leading to burners. 
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FIGURE 5 


View of power house when atmospheric temperature was 35° F, Note plume of steam coming from top of stack. 
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SECTION THRU AIR PRE HEATER AT OUTLET 
f FEET INCHES 


AREA GAS bephbet INSIDE TUBES - 3363 SQ IN (308 TUBES) 
AQEA ATR PASSAGE OUTSIDE TUBES -2L8{ To 2264 SQ IN. 
AREA HOLES THEU BURNERS - (626 SQiy. 
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FIGURE 3 


End view of preheater and hot air receiving duct. 
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FIGURE 6 


The relationship between overall heat transfer coefficients and mass velocities of the air across the tubes. 


analysis of the combustion products, the following 
results are obtained: 


Basis 100 mols 


Flue Gas Vol. % Atoms (C) Mols (Os:) 
CO, 9 9 9 
O: 5 5 
N: 86 


100 9 14 (Osin flue gas) 


Oxygen (O:) brought in with nitrogen equals 
21 
86 KX — = 22.9 
79 
Oxygen disappearance due to formation of water vapor 
22.9 — 14 = 8.9 mols O, (disappeared) from dry gas. 


Hydrogen atoms required for 8.9 mols O:= 8.9 & 4= 35.6 
(due to water vapor formation). 


9 
Ratio Carbon to Hydrogen =—— = .253 
(versus .251 in fuel analysis). 35.6 


HEAT TRANSFER COEFFICIENTS 


On the basis of the outside tube surface, overall 
coefficients have been calculated from the original 
data. These heat transfer coefficients have been 
plotted as a function of mass velocity in Figure 6, in 
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view of the fact that the average value of the other 
terms entering into the Prandtl group and the Rey- 
nolds number—namely, specific heat, conductivity 
and pipe diameter were either constant or substan- 
tially so. The relationship between the overall co- 
efficient and mass velocity of the air (Figure 6) may 
be expressed: 


U = .004 G™ 
where 
U = Overall Heat Transfer Coefficient in 
B.t.u./kr./sq. ft./°F., based on outside tube sur- 
face. 
G= Mass velocity of air normal to the rows of 
tubes in lbs./hr./sq. ft. 
These overall coefficients vary from 0.75 to 3.39 for 
corresponding mass velocities ranging from 450 to 2480 
Ibs. of air/hr./sq. ft. 


PRESSURE DIFFERENTIALS THROUGH 
THE EXCHANGER 


In the design of an air-preheater, high velocities 
are desirable for the attainment of good heat trans- 
fer rates; however, these velocities must be balanced 
against undesirable pressure drops which call for 
the expenditure of power. Formulas published in 
Perry’s Chemical Engineers’ Handbook,* were used 
in the estimation of the drop across the tubes and 
through the tubes. For the flow of air across the 
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tubes, the data of several investigators? may be ex- 
pressed in the following consistent units: 


4fEpu 
Ap = 





2g 
(This value for Ap must be multiplied by the number 
of times the air traverses the bank of tubes. In this 
case it is (3). 


and 


(CumaxP) -0.2 
= 0.75 ——__—_ 


L 


where, in foot pound-second units: 
Ap = pressure drop in lbs./sq. ft. 
= function of the dimensionless Reynolds number. 


( Cumax? ) 
B 


where 
p = density of gas in lbs./cu. ft. 
E=Number of rows of tubes normal to the fluid 
stream 
Umex = Maximum velocity through the minimum cross 
section in ft./sec. 
g = acceleration of gravity = 32.17 ft./sec? 
C= clearance between tubes in a row in ft. 
“#= absolute viscosity of the fluid at its average 
temp. in lb./(ft.) (sec.) 


For the total friction loss through the tubes’ which 
included both contraction’ and expansion’ losses in 
the inlet and outlet headers, 
the calculated pressure drops 10 
were negligible compared to the 9 
resistance of the air around the 8 
tubes. In Figure 7, the calcu- 
lated pressure drops around the é 
tubes fall somewhat higher than 
the measured drops. This: dif- 
ference may be due to the fact 
that the tubes may be consider- 
ably larger than the ones on 
which the several investigators 
worked in obtaining their data. 
Furthermore, the baffles extend 
only one half way through the 
tube bank. 


Observed readings of pres- 
sure drops through the tubes 
showed resistances no greater 
than .02 to .03 inch of water 
for the heaviest loads, a small 
fraction of the resistance 
around the tubes. 


: 
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ANNUAL SAVINGS IN FUEL 


It is difficult to estimate the 
actual savings resulting from 
an installation of this type since 


P — PRESSURE DROP ACCROSS PREHEATER ININCHES OF WATER 
& s 


ol 


100 200 300 400 500 6007008 9/000 


the heat recovered by the exchanger represents only a 
part of the savings. With the_hotter preheated air, 
better combustion of the fuel is secured in the furn- 
ace. To evaluate this factor would require the by- 
passing of the air-preheater for a period of a month 
or so, provided comparable weather conditions could 
be had. In a region having a continental climate with 
all kinds of temperature extremes, it would be futile 
to attempt such a comparative test. Making no allow- 
ance for increased efficiency in combustion, it is 
estimated that the annual saving in fuel (based on 
1000 B.t.u.’s net heating value per standard cubic 
foot at 10 cents per 1000 cubic feet of gas) is $438..00 
per year. The cost of constructing and installing the 
exchanger was approximately $1200.00, since the 
tubes were salvaged from some old horizontal return 
tubular boilers. 
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Pressure differential for the flow of air across the tube banks. 
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Modern Machinery and 





Air-Conditioning Used 


In Newer 
Compression Stations 


DENNIS SNEIGR 


ITH several new compressor stations recently 

completed in various sections of the southwest 
and others under construction, the improvements in 
the construction of these stations and in the engines 
are worthy of note. 

Near Wilmot, Arkansas, Memphis Natural Gas 
Company recently placed in operation a station, in 
which vertical high-speed multi-cylinder gas engines 
are used to drive direct single-stage multi-cylinder 
horizontal compressors. 

At Shamrock, Texas, The United Gas Pipe Line 
Company air-conditioned a new compressor station 
and the eight houses comprising the company camp. 
Situated in the Texas Panhandle where weather con- 
ditions in recent years have created numerous dust 
storms, the idea of protecting men and machinery 
from the ill effects of dust was kept in mind in the 





Angle type compressors are used in many modern installations. 


designing of this station. The air-conditioning ma- 
chinery washes the air which is pumped into the 
plant buildings and if so desired this washed air may 
be heated. The air-conditioning equipment on each 
of the eight houses in the company camp passes the 
air through dry-cloth filters. 

The plant buildings are weatherproofed as much 
as possible, being constructed of corrugated sheet 
iron with felt tape in the overlap of the corrugated 
iron. Flexible metal, felt and sponge rubber was used 
to seal doors and windows. 

3riefly, the air-conditioning equipment operates as 
follows: Outside air is drawn in and cleaned by pass- 
ing it through two sets of sprays and eliminators. 
Two fans then handle the air; one fan passes the air 
over a heating coil and forces it through two under- 
ground ducts to the main building. These air ducts 
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Looking down the line in a modern compression plant. 
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are 30 inches in diameter. The other fan passes the 
air over a heating coil and then discharges the air into 
the auxiliary building. 

At this station, the vertical gas engines also have 
been installed. Here, four 300-horsepower engines 
drive 634 x 12 inch horizontal compressors. A 16-inch 
line brings the gas from the field to the station where 
it is passed through the scrubbers and then carried 
by a 20-inch line to a 20-inch header outside the com- 
pressor building. 

After compression, the gas is passed through a 
16-inch line to the cooling tower, the dimensions of 
which are 24 feet 7 inches by 48 feet 2 inches by 38 
feet. From here the gas is passed through a 16-inch 
feeder line direct to the main line. 


THE WILMOT STATION 


At this station there are five 600-horsepower, 6-cyl- 
inder, 2-cycle, 14 x 14-inch right angle vertical engines 
operating at 300 r.p.m. Each of these units is con- 
nected direct to four 8-inch, double-acting horizontal 
compressor cylinders. Each of these units has a daily 
capacity of from 11,000,000 to 23,100,000 cubic feet. 
This is the first time large compressor units of this 
type have been used in a compressor station handling 
large volumes of gas. The compressor cylinders have 
a discharge pressure of 400 to 450 pounds. 


At the Wilmot station an 18-inch suction line car- 
ries the gas from the main line to an 18-inch header 
outside the compressor building. From here five 
8-inch suction lines pass the gas to the five 12-inch 
headers on the compressors. Four-inch lines deliver 
the gas to the compressor cylinders. 

After compression the gas is passed through 4-inch 
lines to a 12-inch header located below the floor of the 
compressor building. From here an 8-inch line carries 
the gas to a 12-inch header outside the building 
where three 10-inch risers lead to the three enclosed 
type gas coolers. A 19-inch line carries the gas from 
the coolers to a 16-inch line and from there to the 
main transmission line. 


The angle compressor unit for service in com- 
pressor stations was placed on the market in recent 











months and although these engines are manufactured 
by various firms, the operating principle is essen- 
tially the same. 

In the angle compressor, the engine cylinders op- 
erate vertically and the compressor cylinders operate 
horizontally and may be had in 1, 2, 3, or 4 cylinders. 
On these engines the scavenging air is supplied by 
separate horizontal pistons for this purpose which dis- 
charge the air into a common receiver. As the power 
piston uncovers the scavenging ports, air pressure in 
the receiver forces clean air into the power cylinder. 
And as the power piston closes the exhaust and 
scavenging ports, gas is injected into the cylinder. 

The chief advantages claimed for the angle type 
compressor is that it occupies less space and saves 
on housing, foundation and erection costs. The engine 
usually is shipped completely assembled and the 
compressor units connected later. 

In the Edmond field near Oklahoma City, Phillips 
Petroleum Company and Continental Oil Company 
recently constructed a new compressor station. 
Operated by Phillips Petroleum Company, this sta- 
tion uses the horizontal type engine. Twenty-seven 
twin-cylinder, 250-horsepower engines are used to 
compress the gas in three stages and discharge it to 
the pipe line at 450 pounds. 

The compressor cylinders for the first stage are 
20 x 20-inch and for the other two stages 7 x 20-inch 
and 11¥% x 20-inch. 

Compressors of the first stage take the gas at field 
pressure and discharge it at about 45 pounds. Next 
the gasoline is extracted and the gas passed to the 
second stage compressors at about 35 pounds. The 
second stage raises the pressure to 140 pounds ap- 
proximately and the gas is cooled before passing to 
the final stage of compression. 

Of the three stations briefly noted, the one at 
Shamrock probably is of most interest and this from 
the standpoint of air conditioning rather than any 
special construction or equipment feature of the plant. 

No doubt the air conditioning of this station will 
point the way for the more successful operation of 
compressor stations in the dust bowl—from the stand- 
point of the personnel as well as the equipment. 





— 


) ' SHMBPESUUHMEREE: SEESUEEEBEE ee) 


f Et le 

geeds 428 : rs ae ar ine kd ’ 
osnaa } i hee ets ore 
18 Lt] _ 


we 








Michigan Gas & Transmission Company, gas booster station at Montezuma, Michigan, 
recently equipped with new 75,000-gallon elevated tank for cooling water service. 
Courtesy Chicago Bridge & Iron Company. 


166 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No. } 












Power Drive 


Surveys Helpful 


F. J. VONACHEN 
Troy Engine & Machine Company 


oO refineries were included in 44 power-cost 
surveys recently completed in 43 leading con- 
cerns and institutions in 29 fields involving 19 types 
of driven machines, such as pumps, blowers, ex- 
hausters, refrigeration and air compressors, gen- 
erators, forced-induced draft and ventilating fans, 
stokers, etc. The data was obtained from these con- 
cerns. The surveys were checked by their engineers. 
The average power cost was %-cent per kilowatt 
hour. Many were %-cent and 1/3-cent. One was as 
low as 1/10-cent. 

These results show how easily low power costs 
can be secured if the plant is properly surveyed and 
the correct equipment installed. 


The detailed survey in one of the refineries on an 
engine-driven blower is: 


Data: 


Drive—9 x8 steam engine, maximum BHP 20 at 
326 RPM, average 15 BHP at 280 RPM. 
Hours operation per year—8640 


Steam conditions—130 lbs. g. pressure, quality 100 
percent, no superheat, back pressure 24 lbs. g. 
feed water temperature 200°F. 

Cost of steam—28 cents per 1000 lbs. 

Cost of engine installed—$1397 

Part of engine exhaust used for heating and 
processing—100 percent 


Annual Cost: 


Depreciation—5 percent of $1397................ $ 69.85 
Average interest at 6 percent—$1397 x .0315..... 44.00 
Maintenance—2 percent of $1397................ 27.94 


Steam consumption for average load of 15 BHP 
is 978 lbs. of steam per hour. 

Heat left in exhaust is 93 percent. 

Heat chargeable to engine is 7 percent as all ex- 
haust steam is chargeable to heating and 
processing. 





Steam cost chargeable to engine is ............ 165.80 
RemURT SIMA COME 2S ons esa fas Cae okeos eeeaen 68.35 
SE IE 5 ahs 3'oa ec as 6d ov wh kde Die eRe ike None 

PEMDRIIEY Fiske dias Glaceinctss. cues Xi cawads Sark rap oar ere $375.94 


Kilowatt hours = 110,000 


CONCLUSIONS 


Engine power cost is 0.342 cents per kilowatt hour. 

Cost of power previously used is 0.97 cents per 
kilowatt hour. 

The saving, $690, shows a return on the invest- 
ment of 50 percent. 

Power cost is reduced 65 percent. 


When there is need for steam for heating or 
Processing, the engine fits definitely into the picture 
since the steam then does double duty: first, in*pass- 
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Blower in refinery operated by steam engine drive. 


ing through the engine, it generates low cost by- 
product power; second, about 90 percent of the heat 
in the steam is retained in the exhaust for heating 
purposes. The engine has very low steam consump- 
tion so that it meets the average requirements for 
good plant heat balance. It practically maintains the 
original steam consumption throughout its long life, 
so that the original plant heat balance is maintained. 


Some plants require steam that is free from cylin- 
der oil. Many steam engines are being operated satis- 
factorily today without oil cylinder lubrication. With 
the cylinder properly constructed and glazed by the 
use of beeswax and graphite (a method that has been 
used for years in the highly critical marine field as 
well as the stationary field), it may be operated with- 
out any lubrication except possibly the introduction 
of a slight amount of beeswax and graphite at in- 
frequent intervals. A solution of colloidal graphite 
in distilled water, introduced into the cylinder by a 
special mechanical cylinder lubricator, can also be 
used with success. 


The modern steam engine is suitable for a wide 
range of steam conditions—20 to 400 pounds pres- 
sure, very wet steam to 750°F. total temperature, 
vacuum to 75 pounds and higher back pressure. It is 
not damaged by the usual chemical impurities in 
steam. 


Flexibility, accurate control, economy and relia- 
bility are all essential factors which are met by the 
modern steam engine. In variable-speed service, it 
has a wide, smooth, easily adjusted, speed range 
with infinitely small steps and is well adapted to 
automatic control. Whether the control is manual or 
automatic, definite speed is maintained for each point 
of control. In other words, there is good regulation 
and, of prime importance, no hunting. Constant-speed 
engines, for example, those driving generators, use 
the automatic governor which gives regulation within 
two percent from no load to full load. Steam engines 
are also quickly started as very little warming-up is 
required. They can be placed in service very quickly. 
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Catalysis 


PART 3 
Catalysis in the Pyrolysis of Olefin Hydrocarbons 


HE existence of large quantities of olefinic gases 

produced by high-temperature cracking process 
has been the impelling factor for studying their re- 
action mechanisms. An extensive literature exists in 
the field of conversion of gaseous olefinic hydrocar- 
bons. All of these investigations state that olefins are 
submitted during the pyrolysis process to a direct 
polymerization. According to these opinions, simple 
olefins undergo olefin-olefin juncture under heat and 
pressure to produce olefins of higher molecular 
weight, accompanied by cyclic hydrocarbons and 
paraffins notably under conversion conditions. Reduc- 
tion in pressure reduces the velocity of reaction, and 
complex secondary reactions play a large part leading 
to the formation of predominate aromatic liquid 
hydrocarbons. 


The polymerization of ethylene has been repre- 
sented as the simple addition of one molecule to an- 
other. In such an addition one hydrogen is said to 
shift from one carbon to another. On account of these 
necessary migrations of hydrogen atoms, many in- 
vestigators believe that butadiene is first formed. 
However, polymerization of simple hydrocarbons to 
form larger molecules comprises several types of re- 
actions. First of all, the simple olefin is split into 
carbon and hydrogen. The following types of de- 
compositions for ethylene itself should be considered: 


(1) The complete scission of the double bond into two 
active, labil = CH: radicals. 

(2) Dehydrogenation of ethylene to acetylene, to a 
labil —C—H molecule. 

(3) Transformation of the two linkaged carbon into 
carbons with four active valences. 


All of these reactions require different conditions 
and catalysts. When using a proper catalyst, ethylene 
will be first split into carbon and hydrogen, these 
forming ==CH, molecules, polymerizing then into 
different hydrocarbons, dependent upon the manner 
as directed by proper catalysts. Of course, other 
factors, as temperature, pressure and contact time 
play a very important role, as will be shown by fur- 
ther investigations. Concerning the transformation 
of the carbon with two active linkages into the carbon 
with four active linkages, it has been established that 
in case the = CH, molecules are more stable than 
those during the polymerization of the = CH, mole- 
cules, the latent two linkages lengthen their corners, 
entering then into reaction with the hydrogen atoms, 
forming methane, provided the concentration of hy- 
drogen is sufficiently high. 2 

Of course, a proper hydrogenation catalyst length- 
ens the durability of the = CH, molecules, thus per- 
mitting the latent two linkages to become active. 
Under such conditions the decomposition of ethylene 
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in Oil Refining 


R. FUSSTEIG 


Professor of Petroleum Technology at the 
Higher Technical School in Paris 


begins at 500°C., reaching a maximum at 1000°C. 
The writer has carried out investigations using as a 
hydrogenation catalyst a mixture of molybdenum sul- 
fide and sodium borate, operating under different 
temperatures. At 700°C. only 30 percent of ethylene 
was transformed into methane and hydrogen, the 
rest being polymerized into propylene, butylene and 
pentylene. With the increase of temperature the yield 
of methane increases, and at about 1000°C. the total 
amount of ethylene will be transformed into methane 
and coke. The time of contact plays a very important 
part, as shown in Table 1. These experiments were 
carried out at the temperature of about 800°C. 











TABLE 1 
Time in minutes 3 10. 30. 60. 
OOO in vac cccecsay 9.5% oe eee. re 
Methane ............ 52.5% 46.3% 36.1% 27.0% 
Hydrogen .......... 32.9% 48.9% 54.0% 61.2% 








In case the temperature of 1000°C. is exceeded, and 
the pressure decreased, acetylene is formed. The en- 
ergy of activation for the formation of acetylene from 
ethylene is estimated at about 125,000 calories. Like 
other hydrogenation reactions, the increase in volume 
during the reaction makes it dependent on the pres- 
sure. The higher the temperature and the lower the 
pressure the higher the formation of acetylene. The 
pyrolysis carried out at 1000°C. and 0.1 atmosphere 
resulted in the formation of 35 percent acetylene, 
whereas at 1300°C. and the same pressure, 75 percent 
acetylene is formed. 


According to the writer’s opinion, under the above- 
mentioned conditions acetylene is formed in that 
manner that the = C atom combines only a hydrogen 
atom forming —-C—H molecule which exists in such 
a minute time that they do not permit the binding of 
the other linkage with a hydrogen atom, so that in- 
stead of a hydrogen another —C—H molecule enters 
into reaction forming acetylene. Under proper condi- 
tions six —C—H molecules are able to form the cyclic 
benzol. This assumption is based on the fact that with 
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the decrease in pressure from 1 to 0.1 atm., the yield 
of acetylene is retarded, and the formation of benzol 
has been observed, 

The use of a proper catalyst makes it possible to 
work under normal decomposition temperature using 
the normal atmosphere. In that manner we can pro- 
duce either acetylene or benzol and its homologues. 
This reaction is very important in the polymerization 
process, because the formation of benzol and its 
homologues improves the quality of the gasoline. 
Viewing these considerations in the light of the 
above, the conclusion is reached that three types of 
labil and active carbon atoms may exist in each 
pyrolysis process, these being dependent on the 
durability of the contact time: 


(1) When allowing the carbon atom in statu nascend1 
to exist a relatively long time, all four linkages become 
active. Such carbon atoms enter into reaction with 
hydrogen or = CH, molecules forming saturated hydro- 
carbons. Thus, alkylation can be considered as the re- 
action between carbon with four linkages and other 
hydrocarbons. 


(2) In the event that the same carbon atom exists a 
shorter time than in 1, only two linkages become active, 
these giving in consequence the formation of —CH, 
molecules. These labil radicals can be polymerized and 
hydrocarbons with straight chains or cyclic compounds. 
Of course, different factors such as pressure and catalyst 
play a most important role in this process. 


(3) When allowing the carbon atom in statu nascendi 
to exist only a very minute time, the carbon with two 
linkages will not find time enough to enter into re- 
action on the two points. Only one linkage will com- 
bine a hydrogen atom, —C—-+ H ~—C—H, the 
other linkage entering into reaction with another 
—C—H molecule to form acetylene. 


All these types of carbon exist in the reaction 
chamber because no uniform temperature prevails in 
it. In other words it can be said that a simultaneous 
formation of saturates, unsaturates, and cyclic hydro- 
carbons must occur in each pyrolysis, their composi- 
tion and proportion being dependent on pressure and 
catalyst. The small amounts of acetylene detected up 
to 1000°C. leads to the assumption that the —C—H 
molecules react to give benzol as quickly as it is 
formed. On the contrary, the yield of polymers which 
are aromatics decreases with an increase of the yield 
of acetylene. 

When hydrogen was used as a diluent, these effects 
were greater and the yield of methane was increased. 
At 1000°C. the decomposition of ethylene appears to 
be in favor of the formation of = CH, molecules, but 
above 1000°C. the formation of acetylene increases at 
the expense of = CH, molecules. Under special con- 
ditions a ==CH, molecule and a —C—H molecule 
enter into reaction, resulting in the combination of a 
vinyl radical CH,==CH. According to the experi- 
ments of the writer, the transformation of ethylene 
into vinyl radicals and hydrogen is a predominant 
reaction at the temperature of 715°C. In this case two 
vinyl radicals enter into reaction, forming butadiene 
without intermediate formation of butene. 

The formation of vinyl radicals requires about 125,- 
000 calories. At the low temperatures where polymer- 
ization occurs, this amount of energy would not be 
available unless polymerization were allowed to pro- 
ceed «.t such a rate that the heat of polymerization is 
not dissipated. Whether -butene or butadiene is the 
primary product depends largely on the available 
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energy under the particular conditions of the experi- 
ment. Dehydrogenation uf butene to butadiene in- 
volves a volume increase; consequently the forma- 
tion of butadiene is aided by a decrease in pressure. 
The transformation of ethylene to butene is accel- 
erated by an increase in pressure. 


Hence, under conditions favorable to butene forma- 
tion in large amounts butadiene should appear only 
in small amounts. On the other hand, a molecule 
of ethylene reacts with butadiene, resulting either in 
the formation of two molecules of propene or hex- 
adiene. Besides these reactions, there is the possibility 
that ethylene decomposed into == CH, molecules may 
enter into the reaction with unsplit ethylene to give 
propene or with hydrogen to give methane. 

The writer has stated that when ethylene occurs in 
the reaction chamber with hydrogen in the propor- 
tion 3:1, ethane is formed. At about 600°C., even 24 
percent of ethane is formed. Ethane begins to appear 
at 500°C., and reaches maximum formation at 600°C. 
The possible primary products for the formation of 
ethane are methane and = CH, molecules. In other 
words, this formation can be considered as the 
alkylation reaction. This alkylation reaction is favored 
by increase in total pressure or partial pressure of 
either paraffin or olefin reactant, and is adversely 
affected by increase of temperature. 

Alkylation reactions offer an interesting field for 
bringing to bear thermodynamics but the problem is 
complicated by the synthesis of a large number of 
paraffin and olefin isomers; each having several paths 
of decomposition. The alkylation reaction between 
ethane and = CH, molecules also takes place in the 
process, this leading to the formation of propane, 
and, since the partial pressure of the paraffin is high, 
the reaction could outrun olefin polymerization before 
the thermodynamic limit would be reached. 

Paraffins formed by alkylation may react with a 
second molecule of == CH, to yield a higher paraffin. 
Such secondary synthesis reactions lead to a complex 
mixture of paraffin and olefin hydrocarbons. The ob- 
tained propane can be transformed into butane when 
entering into reaction with a = CH, molecule; this 
butane may be transformed into pentane, etc. In case 
isobutane enters into reaction with == CH, molecules, 
octanes are formed as the chief paraffin fraction, and 
hexanes as the second fraction, according to the fol- 
lowing reaction: 


P CH: + CiHio —- CoH 
CoHu + 2 = CH: > CH 


In the writer’s experiments both hexanes and 
heptanes were formed in substantial amount. Hex- 
anes are the chief product and constitute 58 percent 
of gasoline. The substitution of tertiary hydrogen by 
== CH, molecules yielded 2,2-dimethylbutane, and the 
substitution of primary hydrogen yielded 2-methyl- 
pentane. These were the predominant hexanes identi- 
fied. The rate at which tertiary hydrogen of the iso- 
butane is substituted by —CH, molecules is far 
greater than the rate for primary hydrogen substitu- 
tion. The rate of hydrogen replacement by = CH, 
molecules in these two instances decreases in the 
order, tertiary ~ secondary primary. Very high 
pressures as contrasted to low pressures can be ex- 
pected to favor primary paraffin-olefin juncture. In 
Table 2, are shown the results of some experiments, 
where a mixture of ethylene and isobutane was 
passed through a heated tube. The experiments were 
carried out in a single pass, under the temperature 
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betwen 510 and 530°C., using a pressure between 
3000 and 4800 pounds per square inch. 


TABLE 2 











Experiment hs ial 3S 2 3 





Temperature, Centigrade ...... 5i0° 520° 530° 
Pressure Ib./sq. in .:........... 3000 4400 
Reaction time in miinutes...... 4. 
Gases reacted percent: 
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It is indicated from Table 2 that with the increase 
in pressure, greater amounts of isobutane enter into 
reaction with ethylene, particularly with the labil 
== CH, molecules. The proportion of hexanes (pri- 
mary alkylation products) was decreased somewhat 
by the lower pressure, but the composition of these 
hexanes was but little affected. The formation of 
aromatics, tar and final products appears to depend 
on olefin concentration; it is rapid and extensive 
when the proportion of olefins is high. Paraffins of 
high molecular weight undergo splitting and not con- 
densation as do aromatics and olefins when they are 
exposed to conversion temperatures, and this ac- 
counts for the virtual absence of tar under favorable 
alkylation conditions in which the maintained con- 
centration of olefins is low. In this case, cyclics, tar 
and carbons yield to a greater degree than the por- 
tion-wise addition process. 

It is probable that in high-pressure alkylation, very 
high conversions per thermal treatment can be ob- 
tained with little carbon-forming tendency. High- 
pressure thermal conversion of propane and butane 
yields gasoline associated with very little tar, and 
this behavior can be ascribed to the alkylation-type 
conversion predominating; the continuous addition 
of olefin reactant is accomplished by continuous 
cracking of part of the propane and butane. This is 
in contrast to the higher tar yields sometimes result- 
ing in pressure conversion of olefin-rich stock. 

In other words, too great a concentration of 
ethylene causes the formation of aromatics, tar and 
coke. The reason for this lies in the fact that the split 
carbon atom with two active linkages when being a 
longer time in the sphere of reaction, tends to be 
transformed into a carbon atom with four active 
linkages. Since the conditions do not allow the car- 
bon to go into contact with hydrogen atoms, the 
carbon will be decreased in its activity, and in conse- 
quence is deposited in the form of tar and coke. 
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On the other hand certain conditions cause the for- 
mation of aromatics when the concentration of 
ethylene is sufficiently high. In this case the labil 
= CH, molecules can be closed. Of course, in this 
case different conditions must be used than that caus- 
ing the formation of tar and coke. First of all, differ- 
ent catalysts must be used. Then different pressures 
and concentration of olefins are necessary to secure 
the desired process. Viewing these considerations in 
the light of the above we may see that the regulation 
of the reactions does not present a simple process. 

There are thousands of reactions which lead to 
different results, these being dependent on many 
factors, such as pressure, temperature, time of con- 
tact, catalysts, the sort of the walls of the reaction 
chamber which may act as different destructive and 
constructive catalysts, as well as certain hydrocar- 
bons which during processing act as catalysts one 
after another. The writer has observed during these 
experiments remarkable differences in results by 
using the same charging stock under the same condi- 
tions. The reason for this was the sort of the wall of 
the reaction chamber. For example, the autoclave 
material with the content of manganese acted in a 
different catalytic manner than that having nickel in 
its alloy. 

It is true that the end results of the above men- 
tioned reactions show small differences, but the prod- 
ucts when standing a long time show other changes. 
The reason for this is that the action of the chamber 
wall causes a formation of certain hydrocarbons in 
traces which under proper conditions act as catalysts. 
Therefore the choice of the iron and steel type in the 
construction of pyrolysis apparatus must be con- 
sidered in connection with the composition of the 
charging stock. 

As far as other olefins are concerned, propylene 
decomposes at a slightly lower temperature than 
ethylene, namely 350°C., in splitting it into methane 
and one == CH, molecule. It has been assumed that 
because of the structure of propylene the energy of 
activation for certain scissions will be definitely 
lower than for others and therefore these will be 
preferential scissions at low temperatures. Propylene 
may be polymerized to give hexene in a matter 
similar to the polymerization of ethylene to butene. 
The writer has submitted propylene to pyrolysis at 
410°C., and observed that about 60 percent was trans- 
formed into cyclopropane. At 710°C. 10 percent of 
propylene was converted into butadiene and ethane. 
This proves that the decomposition of propylene 
gives one carbon with two active linkages and one 
carbon with four active linkages. When a —CH, 
molecule splits from propylene, it will lead to the 
formation of methane or ethane depending on the 
concentration of the == CH, molecules and hydrogen. 
At atmospheric pressure, the rate of combination for 
the = CH, molecules will undoubtedly be high. 

Likewise, at atmospheric pressure in the thermal 
reactions of propylene when polymerization is the 
predominant reaction and the concentration of the 
hydrogen low, the formation of ethane will be 
favored. In case the decomposition proceeds, ethane 
will be split into hydrogen and two = CH, molecules, 
these being then transformed into. ethylene. Further, 
the hydrogenation of vinyl radicals, CH, = CH, will 
give ethylene even with a low concentration of 
hydrogen, since the energy of activation for the com- 
bination must be low. By several reactions the con- 
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centration of ethylene is increased until the thermal 
reactions of propylene are essentially those of 
ethylene at the temperature of formation —CH, 
molecules, acetylene, and liquid aromatic hydrocar- 
bons. It has been found that the proportion of toluene 
to benzene from propylene was greater than from 
ethylene. This is in accordance with the high concen- 
tration of == CH, molecules in the decomposition of 
propylene. The writer has carried out the decomposi- 
tion of propylene using in the first instance a higher 
temperature and a shorter contact time, and in the 
second experiment a lower temperature and a longer 
contact time. 


In the first case propylene was transformed into 
butane, butadiene and ethane, whereas the longer 
time resulted in a greater yield of methane. Lower 
temperature and longer contact time favors the poly- 
merization, but since the decomposition occurs here 
in a longer contact time, the carbon with two active 
linkages will be transformed into the carbon with 
four active linkages. On the other hand, the con- 
centration of hydrogen increases in this process. 
These phenomena favor methane formation and the 
hydrogenation of propene into propane. 

Let us now consider the thermal reactions of 
butenes. There are three isomerization types of this 
hydrocarbon: 


(1) 1-butene..... CH; — CH: — CH = CH: 
(2) 2-butene..... CH; — CH = CH — CH; 


(3) Isobutene... cae a= Cite 


As mentioned in the Part 2 of this series, the 
position of the unsaturated bond influences the split- 
ting of a hydrocarbon, since the next simple linkage 
on both sides is stronger, the further next linkage 
being weakened, so that in the case of pyrolysis this 
weakened linkage will be split. Thus the pyrolysis of 
butenes will be executed in different manners. Un- 
doubtedly, either of the butenes isomerize into the 
other. The 2-butene is more stable than the 1-butene. 
The 1-butene when split results in the formation of 
= CH, molecules, CH=CH, radicals, and active 
hydrogen, according to the reaction: 


CH; — CH: — CH = CH: > 2 = CH: + CH= CH: + H. 


Under the same conditions 2-butene is split into 
acetylene, hydrogen, and == CH, molecules: 


CH; —CH = CH — CH; > 2CH: + CH =CH+H: 


On the other hand when isobutene is submitted to a 
pyrolysis process, it leads to the formation of carbon, 
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== CH, molecules, acetylene, and hydrogen, accord- 
ing to 


CHs\ ¢ ani 
CH,/ © = CH: > C + = CH: + CH — CH. 


However, this split carbon being of two active link- 
ages is able to form a labil and active C==CH, 
molecule, which can be rearranged either into 
acetylene, or joined to other radicals or hydrocarbons. 
This indicates that the formation of propylene is at 
the expense of the formation of acetylene. Isobutane 
is higher substituted ethylene and consequently the 
relationship of its decomposition to that of ethylene 
must be characterized by differences due to further 
substitution. 


The writer has studied the polymerization reaction 
of butenes and has observed that the products ob- 
tained at lower temperatures are not eight-carbon 
molecules, but rather six- and seven-carbon mole- 
cules. Thus cyclohexene, cyclohexadiene and methyl- 
cyclohexadiene are the chief polymerization products. 


Viewing these considerations in the light of the 
above we may reach the conclusion that ethylene may 
be regarded as the basic hydrocarbon, which gives 
the key of the decomposition and polymerization of 
all hydrocarbons. The polymerization appears to take 
place by a combination of the labil molecules of 
= CH,, CH=CH,, and C = CH,. Polymerization 
of olefins to non-aromatic hydrocarbons occurs at the 
initial temperature. When using a longer time of con- 
tact, the non-aromatic compounds will be trans- 
formed into cyclic hydrocarbons. 


Points of unsaturation in simple molecules are also 
conducive to isomerization. Since isomerization re- 
actions have low energies of activation, favorable 
conditions for isomerization are low temperature and 
long contact time. Of course, the catalyst in all cases 
plays the most important part, since it is able to 
guide chosen reactions and prevent the creation of 
undesirable reactions. In other words, the type of 
hydrogen activation influences the formation of 
proper reactions. In case a catalyst forms protons 
from hydrogen, according to the scheme: H, > 2H* 
+ 2e°, that is to say, positive ions, the dehydrogena- 
tion will occur. When, however, a catalyst forms 
negative electrons, according to the scheme: H, + 
2e° > 2H’, hydrogenation will occur. the third pos- 
sible case of activation is scission of the bond be- 
tween the two hydrogen atoms without taking away, 
or addition of electrons to the scheme H — H > 2H. 
All these states cause different reactions, the propor- 
tion of the products obtained being dependent on the 
quality and quantity of the catalytic mixture. 












ovel Steam Condenser 





and 


ouler-Keed Water Heater 


HEN Sunray Oil Company 

enlarged the capacity of its 
refinery at Allen, Oklahoma, steam 
consumption increased proportion- 
ally. As condensed steam water is 
invaluable for reuse in boilers be- 
cause of its freedom from incrust- 
ing minerals, all refiners are desir- 
ous of saving as much of the ex- 
haust and process condensation as 
possible. Sunray Oil Company is 
no exception, and, after investiga- 
tion, decided to use existing ob- 
solete equipment located in the re- 
finery yard to construct an exhaust- 
steam condenser combined with a boiler-feedwater 
heater. 


During previous operations, it was necessary to 
use agitators for treating gasoline and other con- 
densate, but as improvements were made in the 
method of sweetening, a small agitator was rendered 
obsolete. At the same time, a small bubble column 
had been replaced with larger, more efficient equip- 
ment, that made it obsolete also. By combining the 
two pieces, a very satisfactory condenser and water 
heater is in operation, one that requires no attention 
whatever, and so long as the plant is operating, per- 
forms its functions admirably. 

In constructing the unit, the agitator was left in 
its original position, upon a concrete foundation, and 
the remainder of the equipment was placed nearby. 
Nothing was changed at the agitator, but an 8-inch 
line leads from the exhaust gathering system to the 
vessel and extends inside through one of the hatches, 
then loops around the interior to obtain what cooling 
may be secured from-contact with water in the ves- 
sel. It continues through an opening cut in the side, 
with a pipe connection to the small bubble tower 
adjacent to the agitator. The steam and water flow- 
ing through this line spreads upwards through the 
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bubble column through a spider to 
provide as great diffusion as prac- 
ticable. 

Make-up water to provide addi- 
tional boilerfeed flows into the bub- 
ble column at the top, where the 
reflux line was connected originally, 
and flows downward over the plates 
in contact with the rising steam and 
hot water. Overflow from the bub- 
ble column is obtained at a point 
near the upper section of the agi- 
tator, which is maintained al- 
most full of water at all times. Un- 
condensed steam, when power is 
being generated in excess of the ability of the condenser 
to reduce the exhaust to water—as when temperature 
conditions are above normal—is free to escape to the 
atmosphere through a vent stack placed in the upper 
head of the bubble column. 

Lubricating oil and other materials that enter the 
exhaust system flow with the water through the en- 
tire system, but are skimmed from the water as they 
flow from the outlet of the agitator. A 3-foot cube- 
shaped iron vessel is attached to the outside of the 
agitator, supported by steel braces welded to the 
side of the tank, which is filled with excelsior to 
skim the oil from the condensed steam. A line from 
the lower side of this box connects to a distribution 
header above two 1600-barrel wood tanks that serve 
as boilerfeed water storage. 


The expense incidental to assembling and connect- 
ing the piping to this unit was nominal, as all ma- 
terials used were salvaged from obsolete equipment. 
The connections being simply made, the operation 
resolves itself into one adjustment, that of regulating 
the volume of cold water uséd to make up for the 
amount lost in normal plant operation. Outside of 
this attention, the functions of condensing the proc- 
ess and exhaust steam are entirely automatic. 
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to help plant efficiency ... 








Electric Heaters for 


Flash Test 


S a safety measure, 
were replaced by rheostat type 
electric heaters for running flashes. 
Shutdowns due to rheostat failure be- 
came frequent, and repairs were diffi- 
cult or impossible to make. After ex- 


gas burners 
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Nisnisn 
Heater for Flash Test 


periment it was found that the best 
way was to remove the rheostat and 
control the temperature rise by means 
of an off-and-on switch. The sketch 
indicates the hook-up. By bringing the 
switch out to the front of the bench 
danger of burns is eliminated. 


Pump Drips 
NSTEAD of placing removable pans 
under steam pumps to catch con- 
densate and oil from packing glands, 
light sheet metal may be used and 
formed in narrow gutters. By extending 
them from drain cocks at either end of 
the pump, slightly sagged in the cen- 
ter, all liquid may be collected and re- 
moved through piping beneath the 
floor to catch basins in the yard, or 
connected to the usual sewer lines. 
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When placing drain cocks, or gates on 
steam lines, both live and exhaust, to 
prevent accumulation of moisture which 
will freeze, copper or brass piping may 
be used similar to oil lines, to lead the 
drip of water from the bleeder gates 
to the drain gutter also. By soldering a 
short nipple on the lower side of the 
gutter to fit the riser of the drain pipe, 
the pans may be removed for cleaning. 


Universal Joints Control 
Reflux and Other Flow 


S° that adjusting the flow of reflux 
and other liquids in the cracking 
plant of Black Gold Refining Com- 
pany, at Oklahoma City, Oklahoma, 
would be as convenient as possible for 
the stillmen and operators of the plant, 
extensions for the gate valves were 
brought inside the control room. In 
order to make these extensions, long 
rods were attached to the gate wheels 
by universal joints, to compensate for 
alignment, 

The control gates on the flow lines 
were grouped when the plant was first 
built so that these connections could 
be made. The universal joints were 
welded to the wheels of the gate valves, 
with the splined ends pointing toward 
the control room windows. Where con- 
nections require only a slight move- 
ment to operate the gates, light-weight 
piping is used. With slide valves on 
pressure vessels where heavy turning 
is necessary, solid rods are connected 
to the valve wheels. 

The control wheels on the extension 
rods and piping are grouped inside the 
control building near the instrument 
board, so.the operators may immediate- 
ly see the effect of the changed adjust- 
ment of the flow of liquid reflux and 
other material. Glazed sash placed at 
convenient points enable the operator 








Inexpensive Drip Pans. 
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to see the wheels of the gates on the 
lines, as well as the extension wheels 
when making adjustments. 


Flow Controller 


N instrument man with Carter Oil 

Company has invented a simple 
automatic remote controller to be at- 
tached to outside connected “kidney 
valves” in a gasoline plant. The con- 
troller operates a diaphragm valve 
placed on any fluid line at a convenient 
point, and consists of a needle valve 
and a piece of welding rod. 





Flow Controller 


Any direct connected “kidney valve” 


may be, and frequently is, changed 
from the original operation to one of 
remote control, by installing the neces- 
sary air piping from the diaphragm 
valve on the fluid line to the “kidney 
valve” on the working tank from which 
liquids are to be moved. The air line 
may be brought up to the float con- 
troller and placed as near to one side 
of it as practicable, with a pressure 
gauge installed on some part of the 
connection to indicate the condition of 
the air supply. A bleeder orifice is in- 
stalled in the piping on the down- 
stream side of the pressure gauge and 
control valve, with the control valve, 
a quarter inch needle, set so a rod such 
as a piece of welding wire, may be at- 
tached to the valve stem and extending 
across the case of the level controller, 











"I Had No Idea” 









ih, and i f 
Va SS /) Refiners who want to get all the facts on the hot 
| A mL .5 oil ; beli ld do well 
‘Gi hy ; pump question, we believe wou o well to 
a) // i) N visit our shop and see with their own eyes what 
Bill Yay ; Pp y 
V Si¥ is going on in the Hot Oil Pump Department. 


Many different types of reciprocating hot oil 
pumps are continually going through the works, 
from which you can get a good idea of the con- 
struction from the ground up and also of the deep 
inner excellence made possible by 
the finest of machine work on the 
best of materials. 


| 


We got the idea for this invitation 
from a man away up in refining 
circles who was investigating hot 
oil pumps here. 


i —— 7 
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“I had no idea,” said this man, “that there 
was so much to the manufacture of hot oil 
pumps. What I thought was a very simple 
pump building job, I can see now, for the 
first time, is strictly an engineering propo- 
sition that must be backed up with the best 
of machine tools and the best of workmen, 
with lots of pump building experience 
thrown in.” 


“TI tell you I have had my eyes opened, on 
pump building.” 


“As I see it now, the selection of hot oil 
pumps is of great importance. Non-stop 
operation, fair price, low power consump- 
tion and ability to meet a specified delivery 
date are a few of the points to consider. My 
observations here lead me to believe that 
specifying TRANSIT PUMPS insures all 
these things will be taken care of. In other 
words, I believe that TRANSIT PUMPS 


are the answer to the hot oil pump question.” 





We would be pleased to have you visit our works. 
We will do all we can to make your visit both 
pleasant and instructive. 





NATIONAL TRANSIT PUMP AND MACHINE C6O., Oil City, Pa. 


NEW YORK - PHILADELPHIA - CHICAGO - CLEVELAND - PITTSBURGH - LOS ANGELES - HOUSTON - TULSA 


Frick-Reid Supply Corporation The Lang Com Pratt-Gilbert Company Reeves & Skinner Ma Co. 
108 N. Trenton Ave., 267 West First South ‘St., Phoenix, Arizona 2211 Olive Street, St. Louis, uri 
Tulsa, Oklahoma Salt Lake City. Utah TRANSIT Pump & Engine Co. Eugene V. Winter Co. 
Standard Supply and Hardware Company 2261 East 15th g.. 19 Main St., 
3Z2-838 Tchoupitoulas St., New Orleans, Louisiana Los Angeles, California San Francisco, California 
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bent around the arm of the controller 
so that only a slight movement of the 
arm will actuate the rod attached to 
the needle valve. The rough adjustment 
is made with the rod loosened from the 
stem of the needle valve, after which 
it is connected permanently. With the 
proper adjustment and an adequate 
bleeder, this attachment gives satisfac- 
tory control. 


Cooling Water System 


HE ASTM method for determination 
of expressible oil and moisture in wax 
requires circulating cooling water through 
the press platens. If often happens that 
in hot weather the regular water supply is 
not cold enough and ice water must be 
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used. A convenient set-up is shown in the 
diagram. A 25-pound grease can fits snugly 
between the columns of the hydraulic press 
and the laboratory wall. A siphon is used 
to bring the water from the storage tank 
to the press platens from which it dis- 
charges to another can beneath the press. 
The discharge tank can easily be emptied 
into the storage tank and the cold water 


re-used. 
Olecn, N. Y. G. F. F. 


Tandem Hook-Up 
On Air Cleaner 


Wits air cleaners now generally 
accepted as necessary accessories 
on all internal combustion engines and 
air compressors, it is sometimes easy 
to install too many air cleaners, and 
thus add unnecessarily to the chores 
around a plant. 

In one Diesel-driven power plant the 
Diesel compressors were equipped with 
individual cleaners, while the engines 
themselves were supplied with scav- 
enging and intake air through a larger 
cleaner unit mounted outside the’*build- 
ing. Attempting to eliminate the small- 
er cleaners, the compressor intake was 
welded to the air-intake at the nearest 
point, this involving’ a short stub of 
4-inch pipe tied into the main intake 
8-inch line, and at right angles thereto. 

Since the air flow to the engine had 
a rhythmic flow, the compressor was 
alternately starved or glutted, depend- 
ing upon whether its intake fell on or 
between the air waves in the big line. 
Finally, when it was about decided to 
revert to the earlier plan of individual 
air cleaners, a trial installation was 
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Extending the Diesel engine’s compres- 
sor intake outside the building and 
tying-in just above the scavenging and 
intake air cleaner saves one cleaner and 
avoids pulsations in either air stream. 


made of extending the compressor in- 
take also outside the building, there to 
be welded into the engine line, just 
above the air cleaner body. 

The plan worked perfectly. By mak- 
ing the tie-in at the air-cleaner‘the air 
stream was divided as needed before 
it had begun to form pulsations or 
waves under the engine suction, and 
the one cleaner amply supplied both 
air demands with clean, cool, outside 
air. 


Covers for Glass 


Stem Thermometers 
P ceons finding a number of ther- 


mometers broken following a cold 
rain, Bachmann Petroleum Corpora- 





Thermometer Guard. 


tion, Signal Hill, California, decided 
that all movable glass indicating instru- 
ments should be protected, and devised 
an inexpensive metal cap or shield for 
them which is light, easily handled and 
attached to the thermometer well with 
a chain to prevent them from becom- 
ing misplaced when they are taken 
from their place. A number of ther- 
mometers placed in the distillation sys- 
tem require occasional temperature 
reading, the value of which does not 
justify the installation of recording 
units, and wells were placed in the 
piping and sides of the vessels when 
the plant was constructed. 


These thermometer caps are made 
of light galvanized iron, rolled and 
crimped for making up to the desired 
size. One end remaining open, fits 
snugly over the extension of the well, 
and the other closed with a ring at- 
tached to it for the retaining chain. 
One of the employes of the refinery 
was handy with tinners tools, and made 
them in the shop during dull periods. 


Metal Foil Cutter Gauge 


ANY methods for testing the oxi- 
dation resistance of oils require 

the use of metal catalysts. In the 
Michie test this takes the form of a 
piece of copper 1% inch by 2 inches. 
This material comes in rolls 2 inches 
wide and must be cut to size. The cut- 
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Foil Cutter Gauge 


ter gauge shown in the sketch is easily 
made of wood and can be adapted to 
any available scissors or snips by mak- 
ing the cutter slot “B” of the proper 
size and shape. To cut successive 
pieces of the same length, lay the foil 
on the part marked “A” so that the 
long edge is against “D” and the end 
is against “E.” Insert the lower blade 
of the scissors in the slot “B” and cut. 
G. F. F. 


Zeolite Brine System 


yore: a premium is paid and crys- 
tallized salt purchased in its place, 
regular mine-run rock salt for use in 
regenerating Zeclite often contains as 


. much as 2.0 percent of insoluble mate- 


rial; usually calcium corbonate, sul- 
phate, and silicates. This impurity, if it 
gets into the zeolite gravel bed or min- 
eral bed, causes channeling and plug- 
ging, and results in low-efficiency soft- 
ening. The usual zeolite gravel filter 
brine tank is entirely inadequate to 
cope with this high percentage of “mud.” 


A brine concentrating system has 
been devised and has worked very sat- 
isfactorily in \practice. The rock salt 
tank can be made to any convenient 
size out of scrap iron, a large capacity 
being an advantage in ‘that rock salt can 
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Typical of applications call- al 
ing for bolts possessing ex- t=: 
ceptional strength and tough- 
ness, is the head of the large 
oil refinery pressure vessel 
here illustrated. The area to be 
tapped and screwed is restricted, 
hence, it is desirable to keep 
the sizes of bolts to a minimum. 
Yet these bolts must withstand 
the mechanical stresses associated 
with the operation of these vessels. 
For this purpose, bolts made from 
an alloy steel containing 1.75 per cent 
Nickel and 0.50 per cent chromium 
are employed. They are forged by The 
Midvale Company, Philadelphia, and heat- 
treated to provide the optimum combina- 
tion of strength and toughness. 
Consultation on the use of this and other 
Nickel alloy steels is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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Zeolite Brine System. 


be purchased in bulk and stored in the 
concentrator. The latter can be set at 
a convenient point for salt unloading, a 
considerable distance from the softener. 

The insoluble material collects in the 
bottom of the concentrator and can be 
flushed out. Rock salt and mud alike 
are prevented from reaching the con- 
centrated brine chamber by means of 
the baffles shown. The brine can be 
pumped, gravitated, syphoned, or lifted 
into the regular calibrated zeolite brine 
tank or the latter done away with en- 
tirely. In practice, the smaller tank is 
supplied with a small amount of rock 
salt to insure even concentration of the 
brine so that it may be added volumet- 
rically to the zeolite softener for re- 
generation. 

Although simple and easily manipu- 
lated, this system has added greatly to 
the efficiency and economy of refinery 
zeolite softening operations. It can 
easily be incorporated in a brine-saving 
system in which case unspent salt water 
from the regenerttion is used as make- 
up water in the concentrator. 
McPherson, Kansas. C. W. BERGER 


Drainage Swings 


ARGE drainage swings may be the 

source of any amount of trouble 

to raise and lower. Often several. men 
are required. 

A small hoist hook of some kind is 
attached to the top of pipe (drainage 
swing) by the easiest method (bolted, 
welded, or strap). Take two pieces of 
junk 2-inch pipe, about 3% feet long 
and attach a hoist hook to each. 





Drainage Swing 


Drive one of the pieces of pipe about 
3-feet deep in the drainage ditch 6 
inches from the end of the swing when 
swing is in the horizontal position 
(draining position). Drive the other pipe 
on top of the firewall at the best loca- 
tion (height of the firewall and path- 
way to determine). 


In order for the operator to lower 
swings, it is necessary that he have a 
small block and tackle and hooked pole 
(if swing is too high to reach), and by 
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placing block and tackle on swing hoist 
hook, hook on pipe in ditch or hook on 
pipe on firewall, the swing may be low- 
ered or raised. 

Shreveport, Louisiana. E. D. UNDERWOOD 


Apparatus for Laboratory 
Treating Distillates 


T is often necessary and desirable to 

treat an overhead product immediately 
and continuously as it comes from the con- 
denser. This can be done conveniently by 
using a suction flask to hold the treating 





Distillate Treating Apparatus 


solution, and a small long-necked funnel 
as seen in the arrangement of the drawing. 
As many solutions can be used as are 
desired. 

This set-up does a very good job of re- 
moving H:S before it has time to decom- 
pose. It also has capacity large enough to 
take care of the volume which can be dis- 
tilled in the ordinary laboratory equipment. 
Arkansas City, Kansas. W.N. E. 


Drainage System 


Bream goa systems for areas where 
there is a waste of fuel, as around a 
fuel oil loading rack, is always a source 
of trouble. An underground system will 
continually stop up while a bare earthen 
ditch is hard to clean. 

A method that has proven successful 
may be described briefly as follows: 

An open ditch with at least a 1-inch to 
50-foot slope is dug; after which a 1-foot 
radius, 3-inches thick, circular, concrete bot- 
tom is poured. 

For viscous oils that are hard to flow, a 


perforatéd steam line laid through ditch 
will help. 

The advantage of this system is the ease 
of washing and cleaning. 
Shreveport, La. Byron THIGPEN 


Improvising a Cylinder 
Block Chamferer 


Flees gasoline plant tool board car- 
ried all kinds of equipment for 
working over the big gas engines and 
compressors, but nothing that could be 
utilized when overhauling the six-cylin- 
der automobile type engine which drove 
the standby lighting generator. Under- 
taking to replace the set of pistons and 
rings in this unit, it was found that a 
shoulder of metal and hardened carbon 
around the top of each cylinder—be- 
yond the upper limit of travel of the 
topmost piston ring—prevented the in- 
sertion of the new oversize pistons. 

Facing a tedious and at best unsatis- 
factory job of filing, the repairman im- 
provised a chamferer, utilizing scrap 
from the job in hand. With a hacksaw 
slots were cut around the head of one 
of the discarded pistons at four points 
roughly 90° apart, the blade for making 
the cuts having previously had the rake 
or side set of the teeth cut away to cut 
a narrow slot. The cut was made at an 
angle of about 10 degrees with the axis 
of the piston, and about three-fourths 
the width of the hacksaw blade. 

Into the narrow slits thus formed 
four cutters, fashioned from short bits 
of hacksaw blades, were fitted. Notches 
on the end head were used to lock 
the blades in place against end travel 
with an old compression ring in the oil 
ring groove. 

After fitting the blades, each was 
ground on the emery until its projec- 
tion ranged from flush at the edge of 
the head to 20 thousandths half an inch 
away. 

To eliminate chattering, the notches 
for the cutters should be so cut that 
a line through the hacksaw blade passes 
about half an inch back of the piston 
axis, measured in the direction the 
reamer is to be turned. If the four 
slots are not exactly spaced around the 
circumference, better cutting will result. 

Two piston pins, pushed into the 
bosses of the piston, serve as handles 
for revolving this improvised chamfer 
cutter or reamer, and permit it to be 
forced into the cylinder bore just 
enough to take a cut with the rather 
narrow blades. 

Cylinders top reamed in this manner 
opened up slightly into the combustion 
chamber, but not enough to do more 
than slightly facilitate the insertion of 
new pistons and rings. 

The stand-by unit was worked over 
and again ready for use before the 
block could have been demounted and 

loaded for shipment to the nearest au- 

tomotive repair shop, and even more 
expense than time was saved by the 
home-made reamer. 
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W.P.R.A. Technical 


Program Completed 


D Ree program for the technical ses- 
sions at the twenty-sixth annual 
meeting of the Western Petroleum Re- 
finers Association at Hot Springs, Ar- 
kansas, April 25, 26, and 27, has been 
completed with the addition of a paper 
on water treating, A. V. Bourque, sec- 
retary-treasurer of the association, an- 
nounced recently. 

The paper will be devoted to a discus- 
sion of correcting cooling water for the 
prevention of scale, corrosion and or- 
ganic growths, a subject of extreme 
ecomonic and mechanical importance to 
refiners. The author will be L. D. Betz, 
chemical engineer of Philadelphia, Pa. 

The three papers previously an- 
nounced for the technical program were 
True Vapor Phase, a process of crack- 
ing in the vapor state; The Howard 
Process, a method of treating gasoline, 
and the Pawhuska Road Tests which 
disclosed failure of the fuel systems of 
most motor cars to utilize the full value 
of refinery gasoline. 

The technical program will occupy 
the first afternoon and the second morn- 
ing of the refiners meeting after which 
general sessions of the association, elec- 
tion of officers and directors will be 
held. 


B. C. Forbes and Glenn 
Griswold Speakers at 
W.P.R.A. Meeting 


B Kgen program for the general ses- 
sions at the twenty-sixth annual 
meeting of the Western Petroleum Re- 
finers Association at Hot Springs, April 
25, 26, and 27, has been announced by 
A. V. Bourque, secretary-treasurer. 
Five men, nationally known in the 
business, industrial and _ professional 
world, will speak Tuesday afternoon 
and Wednesday morning at the general 
sessions which will follow the technical 
program arranged by the manufacturing 
committee of the association. 


The five nationally known speakers, 
Bourque said, include B. C. Forbes, 
writer and commentator on business 
subjects; Glenn Griswold, vice presi- 
dent, McGraw-Hill Publications and an 
economist and analyst of business con- 
ditions; Whiting Williams, industrial 
relations counsel of international ex- 
perience, and Harvey T. Harrison, at- 
torney of Little Rock, Arkansas, widely 
known as a speaker on legal and na- 
tional affairs. The fifth speaker will be 
announced later. 


Forbes, a native of Scotland, has been 
observer of American business since 
1904 when he started his American 
career as a New York financial writer. 
He is now editor of Forbes Magazine 
and conducts a syndicated newspaper 
column on business and business men. 
Because of his facility in writing of big 
business in simple, human terms, he has 
been called the “humanizer of big busi- 
ness.” The title of his address, “Amer- 
ica’s Future Brightness,” indicates his 
optimistic attitude toward business gen- 
erally. 

Griswold, editorial director of the Mc- 





The Look Box 


Graw-Hill group of business publica- 
tions is in close contact with the men 
and events which influence business 
conditions in America. He will speak 
on present economic and _ political 
trends. 

Williams, whose knowledge of labor 
has been gained through actual work 
in mines, factories and industrial plants, 
as well as from the desk of the execu- 
tive in American and foreign countries, 
will discuss labor relations from the re- 
finer’s point of view. His subject will be 
“This Day Our Daily Job.” 

Harrison, Little Rock attorney, is an 
entertaining speaker who sees and com- 
ments upon the amusing phases of 
America’s serious business and legal 
problems. While the title of his address 
has not been announced he will speak 
on the relation between business and 
government. 

A change in the program for the tech- 
nical sessions of the meeting, previously 
announced, has been made, Bourque 
said. A discussion of combination crack- 
ing units has been substituted for the 
Howard Process. The new paper will be 
delivered by Dr. FEF. R. Smolley, petro- 
leum engineer of The Lummus Com- 
pany, Philadelphia. 

From the number of advance reserva- 
tions received at the Arlington Hotel, 
Bourque said, the attendance at this 
year’s meeting probably will exceed 
that of last year. 





Conventions 








APR. 
13-15 | National Petroleum Association, 
Cleveland, Ohio. 


13-15 | Petroleum Industry Electrical Associa- 
tion, Dallas, Texas. 


17-21 | American Chemical Society, 
Dallas, Texas. 


25-27 | Western Petroleum Refiners Associa- 
—_ Arlington Hotel, Hot Springs, 
rk. 





MAY 
11-13 | Natural Gasoline Association of 
America, Tulsa, Oklahoma. 


14-21 | International Petroleum Exposition, 
Tulsa, Oklahoma. 


23-25 | American Petroleum Institute, 
Eighth Mid-Year Meeting, 
Wichita, Kansas. 





JUNE 
16-18 | Pennsylvania Grade Crude Oil 
Association, Pittsburgh, Pa. 


20-24 | American Society of Mechanical 
Engineers, St. Louis, Mo. 
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N.G.A.A. Features 
Kinks Session 


HE seventeenth annual convention 

of the Natural Gasoline Association 
of America, scheduled for May 11-13, 
1938, at the Hotel Tulsa, Tulsa, will 
again feature the “operating kinks” 
session for field and laboratory men of 
the natural gasoline industry, accord- 
ing to a recent announcement of J. W. 
Vaiden, Skelly Oil Company, chairman 
of the convention program committee. 


This will be the third consecutive 
year for this program feature, which 
was originally an experiment, and is 
continued because of the broad re- 
sponse of operating men. Entries at 
the 1937 convention more than doubled 
the number presented the previous 
year, and for this reason the program 
committee voted unanimously to re- 
serve the entire morning of May 13 
for these interesting discussions. 


As at its initial presentation, this ses- 
sion will take the form of a prize con- 
test in which field men will compete 
with their original ideas for solving 
production and operating problems. in 
or about natural gasoline plants. Eight 
prizes, totaling $125, will be given to 
the winners of the first and second 
places in the four classifications into 
which the contest is divided. 


J. A. .LaFortune, Warren Petroleum 
Corporation, president of the associa- 
tion, is particularly enthusiastic about 
this field man’s day. “Until recently, 
our convention programs have concen- 
trated largely on subjects dealing with 
the highly technical phases of our in- 
dustry or the broader aspects of mar- 
keting, and have left little room for 
discussion of operating problems,” he 
said. “While many of these subjects 
are interesting to the field men, the 





J. A, La Fortune, vice president of War- 
ren Petroleum Corporation, American 
Natural Gasoline Company, and Du Mar 
Oil & Gas Company, has been appointed 
chairman of the International Petro- 
leum Exposition Natural Gasoline Com- 
mittee for the May 14 to 21 oil show 
at Tulsa. 
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Battery of 5 CLARK 3-cylinder 300 
H.P. “Super-2-Angle”’ Compressors, 
new Shamrock Oil & Gas Co. refin- 
ery, Sunray Field, Texas. 
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superintendents and laboratory techni- 
cians, subjects more closely allied to 
their own problems are naturally more 
appealing. It is for this reason that the 
“kinks” session came into being. It 
provides a forum where this large 
group of invaluable assistants can dis- 
cuss their own technical subjects and 
exchange operating ideas. I feel that it 
is particularly valuable to plant men, 
and all natural gasoline manufacturers 
should urge as many of their men who 
can conveniently attend to arrange to 
be present for these discussions.” 

The “operating kinks” session will 
be an informal round-table discussion 
at which the field man may present his 
own ideas for improving or simplifying 
any operation connected with the man- 
ufacture of natural gasoline. It is to be 
an opportunity for public expression of 
the many valuable ideas developed by 
the men on the operating end of the 
industry. These ideas can be ex- 
changed, criticized and discussed at the 
session, and prizes will be awarded by 
a committee of gasoline plant opera- 
tors. The first and second prizes in 
each of four classifications will be $15 
and $10, respectively, and a grand prize 
of $25 will be awarded for the most 
practical and valuable idea of all 
classes. F. E. Fisher, Skelly Oil Com- 
pany, is chairman of the session and 
awards committee. 

The convention program committee 
consists of J. W. Vaiden, Skelly Oil 
Company, Tulsa, chairman; R. C. Al- 
den, Phii.ips Petroleum Company, Bart- 
lesville; W. A. Baden, Warren Petro- 
leum Corporation, Tulsa; R. E. Beck- 
ley, Standard Oil Company of Califor- 
nia, San Francisco; T. R. Goebel, Shell 
Petroleum Corporation, Tulsa; J. R. 
Jarvis; Lone Star Gasoline Company, 
Dallas, Texas; and P. M. Raigorodsky, 
Glen Rose Gasoline Company, Tulsa. 


Pew Chairman of 


Refinery Equipment Group 


RTHUR E. PEW, JR., Sun Oil 

Company, Philadelphia, has been 
appointed chairman of the American 
Petroleum Institute’s 1938 Committee 
on Standardization of Refinery Equip- 
ment. The appointment was announced 
by N. E. Loomis, chairman of the Cen- 
tral Committee on Refinery Tech- 
nology, who selected R. P. Anderson, 
secretary of the Institute’s Division 
of Refining, to be secretary of the com- 
mittee. 


Membership follows: C. C. Ashley, 
Shell Oil Company, San Francisco; D. 
G. Brandt, Cities Service Company, 
New York; L. L. Davis, Continental 
Oil Company, Ponca City, Oklahoma; 
A. J. Ely, Standard Oil Development 
Company, Elizabeth, New Jersey; E. 
W. Gard, Union Oil Company of Cali- 
fornia, Los Angeles; and J. G. Glas- 
gow, Gulf Oil Corporation, Pittsburgh. 

Also L. M. Goldsmith, The Atlantic 
Refining Company, Philadelphia; John 

Hess, Sinclair Refining Company, 
New York; K. V. King, Standard Oil 
Company of California, San Francisco; 
W. D. Kinsell, The Pure Oil Company, 
Chicago; R. C. Powell, The Texas 
renga New York; George W. 
Watts, Standard Oil Company (Indi- 
ana), Chicago, and M. P. Youker, Phil- 
lips Petroleum Company, Bartlesville, 

Oklahoma. 
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C. M. JOHNSON 


. M. JOHNSON, consulting petro- 

leum engineer of Houston, was re- 
cently elected to the vice presidency of 
Suburban Fuel Oil Service, Inc., of 
New York and Suburban Petroleum 
Products Company, Inc., of Texas, 
with which concerns Johnson has been 
identified during the past few years. 
At the same time Johnson was elected 
to the directorate of the two com- 
panies mentioned and made a member 
of the board of directors of the High 
Point Oil Terminals, Inc., Petroleum 
Storage Corporation and Plymouth Oil 
Burner Corporation, all of New York, 
and he is now in charge of the com- 
pany’s operations with offices in New 
York. The Suburban companies supply 
fuel oils to various enterprises and for 
domestic consumption in metropolitan 
New York and adjacent surrounding 
territory; operate a fleet of tankers be- 
tween Corpus Christi, Texas City and 
New York Harbor, with five terminals 
in the New York territory; and oper- 
ate a refinery at Texas City processing 
about 2,500,000 barrels of crude an- 
nually. The company also specializes 
in production of high grade Diesel 
fuels and enjoys a large export busi- 
ness in these types of oil. 

Johnson was formerly manager of 
the Crown Central Petroleum Corpora- 
tion refinery at Houston, resigning in 
1933 to enter private general consulting 
practice in the petroleum industry. He 
is a graduate mechanical engineer and 
member of the American Society of 
Mechanical Engineers and associate 
member of the United States Naval 
Institute. 


Isom Heads Automotive 


A.P.I. Survey Committee 


E; W. ISOM, of Sinclair Refining 
Company, New York, has been ap- 
pointed chairman of the 1938 Automo- 
tive Survey Committee of the Ameri- 
can Petroleum Institute by N_ E. 
Loomis, chairman of the Central Com- 
mittee on Refinery Technology. R. P. 
Anderson, ‘secretary of the Institute’s 
Division of Refining, is secretary. 


Members of the committee are: D. 
P. Barnard, Standard Oil Company 
(Indiana), Whiting, Ind.; B. R. Car- 
ney, Shell Union Oil Corporation, New 
York; T. G. Delbridge, The Atlantic 
Refining Company, Philadelphia; R. A. 
Halloran, Standard Oil Company of 
California, San Francisco; R. E. Hay- 
lett, Union Oil Company of California, 
Los Angeles; K. G. Mackenzie, The 
Texas Company, New York; and G. M. 
Maverick, Standard Oil Development 
Company, New York. 

Also Walter Miller, Continental Oil 
Company, Ponca City; G. G. Oberfell, 
Phillips Petroleum Company, Bartles- 
ville; A. E. Pew, Jr., Sun Oil Company, 
Philadelphia; R. J. S. Pigott, Gulf Re- 
search & Development Company, Pitts- 
burgh; J. B. Rather, Socony-Vacuum 
Oil Company, Inc., New York, and 
W. B. Ross, The Pure Oil Company, 
Chicago. 


Rendel Heads Committee 


on Motor Fuel Research 


es B. RENDEL, of Shell Petroleum 
Corporation, Wood River, Illinois, 
has been named chairman, and R. P. 
Anderson, secretary, Division of Refin- 
ing, American Petroleum Institute, New 
York, has been named secretary of the 
Institute’s 1938 Committee on Motor 
Fuel Research. The announcement of 
these appointments was made by N. E. 
Loomis, chairman of the Central Com- 
mittee on Refinery Technology. Per- 
sonnel of the committee follows: 

D. P. Barnard, Standard Oil Company 
(Indiana), Whiting, Ind.; A. E. Becker, 
Standard Oil Development Company, 
New York; H. W. Camp, Cities Service 
Oil Company, Tulsa; A. Ludlow Clay- 
den, Sun Oil Company, Marcus Hook, 
Pa.; T. G. Delbridge, The Atlantic Re- 
fining Company, Philadelphia; Graham 
Edgar, Ethyl Gasoline Corporation, 
New York; E. W. Isom, Sinclair Refin- 
ing Company, New York; and J. R. 
MacGregor, Standard Oil Company of 
California, Richmond, California; K. G. 
Mackenzie, The Texas Company, New 
York; J. T. McCoy, Tide Water As- 
sociated Oil Company, Bayonne, New 
Jersey; Walter Miller, Continental Oil 
Company, Ponca Citv, Oklahoma; C. C. 
Moore, Jr., Union Oil Company of Cali- 
fornia, Los Angeles; G. G. Oberfell, 
Phillips Petroleum Company, Bartles- 
ville, Oklahoma; J. B. Rather, Socony- 
Vacuum Oil Company. New York; 
Herschel G. Smith, Gulf Oil Corpora- 
tion, Philadelphia; G. R. Taylor, Mc- 
Coll-Frontenac Oil Company, Montreal, 
Canada, and C. R. Wagner, The Pure 
Oil Company, Chicago. 


Townsend Chairman Fire 
Prevention in Refineries 


Committee 


. E. TOWNSEND, of Sun Oil Com- 
pany, Philadelphia, has beer ar- 
pointed chairman of the American Pe- 
troleum Institute’s 1938 Committee on 
Fire Prevention in Refineries. An- 
nouncement of the appointment was 
made by N. E. Loomis, chairman 0 
the Central Committee on Refinery 
Technology. D: V. Stroop, Institute 
staff engineer at New York, was named 
secretary. 
Members of the committee are: M. B. 
Anfenger, Standard Oil Company of 
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California, San Francisco; C. H. Bunn, 
Jr., Standard Oil Development Com- 
pany, Elizabeth, New Jersey; H. W. 
Camp, Cities Service Oil Company, 
Tulsa; C. J. Cutting, The Alantic Re- 
fining Company, Philadelphia; R. T. 
Henderson, The Standard Oil Com- 
pany (Ohio), Cleveland, Ohio; Harold 
M. Hoe, Gulf Oil Corporation, Pitts- 
burgh; W. W. Lowe, Cities Service 
Company, New York; Walter Miller, 
Continental Oil Company, Ponca City, 
Oklahoma; B. A. Moeller, General Pe- 
troleum Corporation of California, Los 
Angeles. 

. J. Nobmann, Shell Oil Company, 
San Francisco; C. D. Norris, The 
Texas Oil Company, New York; G. F. 
Prussing, Union Oil Company of Cali- 
fornia, Los Angeles; E. J. Senne, So- 
cony-Vacuum Oil Company, Inc., New 
York; C. W. Smith, Standard Oil Com- 
pany (Indiana), Chicago; D. E. Sulli- 
van, The Pure Oil Company, Chicago; 
T. D. Tifft, Sinclair Refining Company, 
New York; H. J. Wilson, Tide Water 
Associated Oil Company, San Francis- 
co, and M. P. Youker, Phillips Petro- 
leum Company; Bartlesville, Oklahoma. 


, 


Committee D-3 on 


Gaseous Fuels 
A: S. T. M. Committee D-3 on Gas- 


% eous Fuels and its seven subcom- 
mittees met in Rochester on March 7 
and 8 during Committee Week. Prog- 
ress reports were submitted by each 
cf the seven subcommittees. While no 
standards on gaseous fuels were sub- 
mitted for approval of the main commit- 
tee, a fair degree of progress has been 
made in conducting research on meth- 
ods of analysis of gases and in deter- 
mining the calorific value and specific 
gravity of gases. Arrangements have 
been made with the National Bureau 
of Standards for conducting compari- 
sons of different types of apparatus for 
detérmining specific gravity. This bu- 
reau also is continuing work on the 
study of equipment -and methods for 
metering gas for analytical and testing 
purposes and will send standard sam- 
ples of different types of gases to com- 
mittee member laboratories for com- 
parison of methods of gas analysis. 

Preliminary drafts of methods for de- 
termining hydrogen-sulfide sulfur and 
total sulfur in fuel gases have been 
drafted’ and submitted for comment to 
members of the Subcommittee on De- 
termination of Impurities of Gaseous 
Fuels. 

It was decided to hold the next gen- 
eral meeting of Committee D-3 in con- 
junction with the annual convention of 
the American Gas Association in Oc- 
tober. 


R. E. Haylett Advanced 


In Union Organization 


. E. HAYLETT, director of manu- 
facturing, V. H. Kelly, director of 
sales, and A. C. Rubel, director of pro- 
duction, with the Union Oil Company 
of California, at a recent stockholders’ 
meeting were made directors of the 
company. The new directors were also 
made members of the company’s exec- 
utive committee, which was increased 
from six to nine members to include 
the operating heads of all councils. 
Haylett, a graduate of Beloit College 
and Massachusetts Institute of Tech- 
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R. E. HAYLETT 


nology, came to the company as a 
chemist in 1916 and has since taken an 
important role in advancing the com- 
pany’s refinery operations. Union Oil 
Company’s research laboratory at Wil- 
mington, one of the finest in the indus- 
try, was built under his personal super- 
vision, and the development of the 
propane-solvent refining process for 
motor oil manufacture was under his 
direction. 


Kelly, after 16 years sales work in 
the northwest territory, was called to 
the Los Angeles office in 1929, where 
he became director of sales in 1931. 
Rubel joined the company in 1923 as 
a geologist, being. made chief petro- 
leum engineer in 1929, manager of field 
operations in 1931, and director of pro- 
duction in 1936. 


. + 
Symposium on Consistency 
. . 7 

Availability 

HIS symposium, a critical discussion 

on present-day practices in con- 

sistency measurement, was arranged at 
the 1937 A.S.T.M. annual meeting by 
Committee E-1 on Methods of Testing. 
In addition to a review of present-day 
practices it includes a discussion of 
theoretical background and_ existing 
nomenclature and considers the possi- 
bilities of standardization and also the 
use and advantage to be derived from 
the use of fundamental units of meas- 
urement. Nine technical papers with 
considerable 
publication... The papers cover a cross- 
section of engineering materials for 
which the measurement of consistency, 
plasticity, viscosity and related proper- 
ties is important. Materials discussed in- 
clude flow’ properties of asphalts 
measured in absolute units, coal tar, 
petroleum products and lubricants, rub- 
ber and rubber compounds, plastics, and 
cold flow of insulating materials. 

Copies of the publication, 73 pages, in 
heavy paper cover, can be obtained 
from A.S.T.M. Headquarters, 260 S. 
Broad Street, Philadelphia, Pa., at 85 
cents each. 


discussion comprise the . 


Demand for Motor Fuel 
And Crude Oil, April 1938 


if Saoses daily average supply of domestic 
crude oil estimated by the Bureau 
of Mines to meet the demand in April, 
1938, is 3,361,700 barrels. This is 29,900 
barrels less than the estimate for 
March, 1938, 137,600 barrels (4 percent) 
less than the actual daily production 
for April, 1937, but 2 percent higher 
than the demand for domestic crude for 
that month. The comparatively low esti- 
mate for April, 1938, reflects the current 
recession as well as the probability that 
excessive stocks will be reduced by cur- 
tailing crude runs to stills. 

Current situation.—Crude oil produc- 
tion during the five weeks January 29 
to March 5 averaged 3,341,000 barrels 
daily. During this period crude oil 
stocks increased 241,000 barrels net, 
made up of an increase of 542,000 bar- 
rels in domestic grades and a decline of 
301,000 barrels in foreign crudes. The 
subtraction of the increase in domestic 
stocks from production gives 3,326,000 
barrels daily as the demand for do- 
mestic crude oils. 

Domestic demand.—The estimate for 
domestic motor fuel demand for April, 
1938, is 44,500,000 barrels, or 2.5 percent 
higher than the actual demand for 
April, 1937. 

Exports.— Motor fuel exports have 
been estimated at 3,300,000 barrels, 
based upon returns by exporters. This is 
300,000 barrels less than the estimate for 
March, 1938, but 513,000 barrels higher 
than the actual exports for April, 1937. 

Stocks.—Stocks of finished and unfin- 
ished gasoline amounted to 85,873,000 
barrels on January 31, 1938. According 
to statistics of the American Petroleum 
Institute, these stocks increased about 
5,800,000 barrels during February, bring- 
ing them to approximately 91,700,000 
barrels as of February 28, 1938. They 
have further increased 1,750,000 during 
the first 11 days of March, indicating 
that they will be well above 93,000,000 
barrels as of March 31 unless reduc- 
tions are accomplished during the latter 
part of the month. 

Crude runs figures of the A.P.I. show 
declines in recent weeks. Part of these 
declines was due to plants closing down 
because of unsatisfactory market condi- 
tions, but a desire on the part of the 
others to reduce runs to improve inven- 
tories is also evident. In April the fac- 
tors tending to curtail runs will prob- 
ably offset the seasonal increase. The 
estimated decline in gasoline stocks for 
April of 2,500,000 barrels, while high 
compared with past years, is therefore 
based largely on the assumption that 
crude runs will not greatly exceed 
3,150,000 barrels, the average of recent 
weeks. 

Gasoline production.— Benzol and 
“direct” sales and losses of natural gas- 
oline have been estimated as 900,000 
barrels, making the estimated produc- 
tion of gasoline 44,400,000 barrels. This 
is distributed among the various dis- 
tricts as follows (thousands of barrels): 
East Coast, 6,420; Appalachian, 1,520; 
Indiana-Illinois, 7,630; Oklahoma, 2,630; 
Kansas, 2,390; Inland Texas, 3,430; 
Texas Gulf,. 10,530; Louisiana Gulf, 
1,38: North Louisiana-Arkansas, 910; 
Rocky Mountain, 1,110; California, 
6,450. 

Runs to stills —Natural gasoline con- 
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oe RESET 


PYROMASTER POTENTIOMETER 





A Free-Vane *Temperature Controller with simple throttling range 


and automatic reset adjustments for continuous processes .. . 


OMBINING in a single compact 
instrument the features of (1) 
the reset Free-Vane air-operated con- 
trol mechanism, and (2) surprisingly 
simple Pyromaster potentiometer 
electric temperature measuring sys- 
tem, this Bristol’s Reset Pyromaster 
offers a simple and direct method 
of obtaining close temperature con- 
trol in continuous processes. 


Bristol’s Reset Free-Vane Pyro- 
master Controller is exceedingly 
flexible in application. This flexi- 
bility, made possible through the 
use of a wide-throttling and auto- 
matic reset mechanism of simple 
and unique design, enables the user 
to easily adapt his controller to any 
one or all of the conditions (lag 
and load changes) that may be en- 
countered, without removing the 
chart, chart dial, or disturbing the 
chart record. 


The Reset Free-Vane Pyromaster 
Controller makes it possible to ap- 
ply air-operated control to proc- 
esses involving temperatures up to 
3000°F. Ranges from 0 to 100°F. 
and up are available. This controller 
has the exceedingly desirable fea- 
ture of employing electrical con- 
ductors between the instrument and 
the temperature sensitive element, 
which can be quickly repaired on 
the job if broken. Also the tem- 
perature-sensitive element can be 
replaced by the user if it becomes 
broken. Moreover, it lends itself 
well to applications where the dis- 
tance between the instrument and 
the point of measurement is con- 
siderable. In addition it embodies 
all of the desirable features of elec- 
trical temperature measurement. 
Write for Bulletin 507R. 





% Furnished both as a resistance thermometer and as a pyrometer 


THE BRISTOL COMPANY 
WATERBURY, CONNECTICUT 
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sumption at refineries in April-is esti- 
mated as 6.0 percent of the total gaso- 
line. required, or 2,670,000 barrels. The 
yield of straight-rum and cracked gaso- 
line is estimated as 44.2 percent, com- 
pared with 43.3 percent in March. The 
application of this’yield to the estimated 
straight-run and cracked gasoline pro- 
duction of 41,730,000 barrels gives re- 
finery crude oil requirements as 94,400,- 
000 barrels, or 3,147,000 barrels daily. 


Foreign crude runs.—Foreign crude 
run to stills is estimated at 2,100,000 
barrels; 100,000 barrels less than the 
March estimate. 


Exports, fuel, and losses.—The esti- 
mate for crude oil exports has been 
lowered to 6,050,000 in accordance with 
forecasts from exporters, which indicate 
smaller shipments for all districts ex- 
cept California. Recent developments in 
Europe may tend to increase exports of 
crude oil, but the net effect is unpre- 
dictable at this time. The estimate for 
crude oil burned as fuel and losses is 


2,500,000 barrels. 


Properties of Eastern 
Hemisphere Crudes 


HE Bureau of Mines has released 

Bulletin 401, “Properties of Typical 
Crude Oils From Fields of the Eastern 
Hemisphere,” by A. J. Kraemer and 
E. C. Lane, a 170-page paper-bound 
booklet which is a correlation of crude- 
oil analysis of interest to those re- 
quiring information as to crude oils 
produced in various countries. In addi- 
tion to the analyses certain statistical 
information on crude production in the 
various countries and the text includes 
data on various fields and their loca- 
tion. 

This bulletin includes comments, tab- 
ulated data, and individual analyses of 
142 samples of crude petroleum ob- 
tained from Albania, Czechoslovakia, 
France, Germany, Great Britain, Italy, 
Poland, Roumania, Yugoslavia, Greece, 
Russia, Iran, Iraq, India, Japan, East 
Indies, New Zealand, Algeria, Egypt 
and Angola. 

Copies of Bulletin 401 can be secured 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D.C., Price, 20 cents. 


N.G.A.A. Revises 
Testing Methods 


HE Natural Gasoline Association of 

America recently revised its stand- 
ard methods of sampling and testing 
for natural gasoline and has issued a 
new specifications card in which these 
revisions have been incorporated. 

The revisions are in the nature of 
modernization rather than fundamental 
changes though one new standard was 
added, this being a method for sampling 
procedure and specification of definite 
requirements for sampling containers. 
The new standard is noted on the new 
specifications card as, “Same as A.P.I. 
Code 50-B.” The latter was developed 
largely through cooperative efforts with 
the California Natural Gasoline Asso- 
ciation, and the combined ideas cor- 
related in committees of the American 
Petroleum Institute. 


With reference to standard test 
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methods, the association has done con- 
siderable work in recent years with 
these standards, revising and modern- 
izing them to eliminate optional clauses 
and td otherwise improve technique to 
obtain more duplicable results. Through 
cooperation with the American Society 
for Testing Materials, these revisions 
have been incorporated in the corre- 
sponding methods of that society and 
the number references to these methods 
have been changed to the new designa- 
tions of the revised A.S.T.M. standards. 
A. slightly extended abridged volume 
correction table of the A.S.T.M. was 
also adopted. 


Copies of the new N.G.A.A. Specifica- 
tions card can be obtained from the 
offices of the association, 819 Wright 
Building, Tulsa, Oklahoma. 


Individual Constituents 
Separated from Mineral Oil 
UBLICATION No. 9 of the Aus- 


trian Petroleum Institution, Vienna, 
by Dr. Edmund Waldmann, 68 printed 
pages A-4, Vienna 1937. Commissional 
editor: Verlag fur Fachliteratur Ges. 
m.b.H., Vienna XIX, Vegagasse 4. 
Price: stitched RM 10=ost. Schilling 
20= Pounds 1= Dollar 4. 

Of the numerous chemical combina- 
tions found in mineral oil, a compara- 
tively small number only was separated 
as individuals up to now. Since the 
scientific works in the professional lit- 
erature relating to this are very scat- 
tered, it is difficult to get a survey on 
the state of the respective research. 

The Austrian Petroleum Institution 
has therefore tried in the present publi- 
cation—for the first time—to combine 
as large a number of traced chemical 
combinations as possible in a clear tab- 
ular form. 

The first part of the new publication 
shows combinations which were traced 
in natural mineral oil, as also the prod- 
ucts carefully produced from it, where- 
by those, whose presence in mineral 
oil is proved for certain or in all prob- 
ability, are shown. 

The second part of the study com- 
prises the combinations traced in 
cracked oil parts, whereby all crack 
processes, also those in presence of 
inert gases steam, hydrogen or alumi- 
num chloride were considered, while 
the combinations gained through oxy- 
dation-treatments, as also those con- 
tained in acid tar of the refinery and 
those traced through additional treat- 
ment, like polymerization treatment, 
etc., have not been considered. 

In the totality of the study the single 
combinations have .been summarized 
according to their chemical construc- 
tion in the groups: Hydrocarbon-acids, 
phenols, sulphur- and nitrogen-combi- 
nations. 


The literature was considered as 
much as possible to the end of 1936, 
whereby reference regarding older lit- 
erature in many cases is made to the 
well-known respective handbooks deal- 
ing with such matters. 

It is to be hoped that the new publi- 
cation of the Austrian Petroleum In- 
stitution will be of valuable service to 
a wide class of parties interested in 
minerals, and also to chemists for solv- 
ing many questions concerned. 


Gaylord Named Chairman 


of Advisory Committee 


EF; G. GAYLORD, of Standard Oil 
Company of California, San Fran- 
cisco, has been named 1938 chairman 
of the Advisory Committee on Funda- 
mental Research on Occurrence and 
Recovery of Petroleum of the Ameri- 
can Petroleum Institute’s Division of 
Production. Announcement of this ap- 
pointment was made by George A. Hill, 
Jr., Institute vice president for produc- 
tion. C. A. Young, secretary of the In- 
stitute’s Division of Production, Dallas, 
has been named secretary of the com- 
mittee. Members of the committee are: 

F. R. Clark, The Ohio Oil Company, 
Tulsa; K. C. Heald, Gulf Oil Corpora- 
tion, Pittsburgh; W. B. Heroy, Consoli- 
dated Oil Corporation, New York; F. 
H. Lahee, Sun Oil Company, Dallas; 
A. W. McCoy, Ponca City, Oklahoma; 
C. V. Millikan, Amerada Petroleum 
Corporation, Tulsa; T. V. Moore, Hum- 
ble Oil & Refining Company, Houston; 
K. B.Nowels, Forest Development Cor- 
poration, Abilene, Texas; R. D. Reed, 
The Texas Company of California, Los 
Angeles; R. B. Roark, Shell Petroleum 
Corporation, Tulsa; A. C. Rubel, Union 
Oil Company of California, Los An- 
geles; W. C. Shutts, Standard Oil De- 
velopment Company, New York; H. D. 
Wilde, Jr., (alternate to T. V. Moore), 
Humble Oil & Refining Company, Bay- 
town, Texas, and F. E. Wood, Standard 
Oil Company (Indiana), Chicago. 


Thermocouple Material 
Tables Prepared 


BE Boy purchase of satisfactory ther- 
mocouple wire by users of high- 
temperature measuring instruments will 
be made more certain through the use 
of tables giving the properties of ther- 
mocouples made of copper-constantan 
and iron-constantan, recently prepared 
by William F. Roeser and Andrew I. 
Dahl of the National Bureau of Stand- 
ards, Department of Commerce. 

This work is important because a 
large and constantly increasing pro- 
portion of temperature measurements, 
upon which the success of so many 
industrial processes depends, are made 
by means of thermocouples, and of 
these by far the greater part utilize 
wires of iron and constantan, the latter 
being an alloy of about 55 parts of 
copper with 45 parts of nickel. 

When the junction of two wires 
made from different metals and form- 
ing an electric circuit is heated, a small 
electromotive force is set up, such an 
arrangement being known as a “ther- 
mocouple.” 

In order to use a thermocouple as a 
practical device to measure tempera- 
tures it is necessary to connect it to 
an indicating or recording instrument 
which is usually graduated in degrees 
Fahrenheit. This instrument is rela- 
tively expensive and lasts for many 
years, while the thermocouple wires 
are comparatively cheap but have to 
be renewed frequently. In renewing 
thermocouples, the user should be able 
to obtain new wires which have the 
same properties as the original ones, 
because if this.is not the case, it will 
be impossible to get correct readings 
when the new couple is connected to 
the old instrument. : 

The manufacturer of the recording 
instrument may have constructed his 
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product to suit the characteristics ota 
stock of iron and constantan wire 
which he happened to have at the time. 
When the original stock is exhausted, 
he may have trouble in obtaining a 
new supply with the desired properties. 

Each user of a pyrometer, therefore, 
has had the problem of finding a source 
of supply which could furnish the same 
kind of material he had in the begin- 
ning. As methods of wire manufacture 
have developed it has become increas- 
ingly difficult to obtain the kinds of 
wire made many years ago. 

After making measurements on a 
large number of representative sam- 
ples of iron constantan, and copper ob- 
tained from sources which experience 
indicates will probably continue uni- 
form, Messrs. Roeser and Dahl have 
prepared standard tables showing these 
properties, so arranged that thermo- 
couples to match these new tables can 
be obtained by combining materials 
readily available from a number of 
sources. The new table for copper- 
constantan is the same as one of those 
now in use, but none of the existing 
tables for iron-constantan could be 
matched accurately by readily available 
materials. The new table for iron- 
constantan is near the average of pre- 
vious tables, and does not differ greatly 
from the one most widely used. Ac- 
tually, most of the couples sold to 
match this old table really are a better 
match for the new one. 

The general use of these tables by 
manufacturers and users of thermo- 
couples will greatly simplify the prob- 
lem of replacement and will insure ac- 
curacy in high-temperature measure- 
ments. 


Bureau of Mines Analyzes 
Pennsylvania-New York Oil 


perssOL ELM produced from differ- 
ent oil fields in the states of Penn- 
sylvania and New York is similar in 
character and uniform in quality, ac- 
cording to a survey by the Bureau of 
Mines, United States Department of 
the Interior. This similarity exists re- 
gardless of geographical distribution of 
fields, depth of wells, date of collection 
of the samples, or method by which 
the oil was produced. Samples were 
taken from properties where no sec- 
ondary recovery practices have been 
employed as well as from properties 
where stimulative production methods 
were used, such as water flooding and 
repressuring. Samples of oils from 
fields in Venango County, Pennsyl- 
vania, appear to be lower in gasoline 
content than the others. 

The bureau has collected and ana- 
lyzed a series of crude oil samples from 
oil fields of Pennsylvania and New 
York during the past 19 years, the first 
sample having been taken in February, 
1919. All the samples were analyzed by 
the Bureau of Mines Hempel method, 
which is described in Bureau of Mines 
Bulletin 207, The Analytical Distilla- 
tion of Petroleum and Its Products, 
by E. W. Dean and others. The method 
provides for close and accurate control 
of the laboratory distillation, and, as it 
has been standard practice in the bu- 
reau’s laboratories since 1919, analyses 
made today are comparable directly 
with those of earlier dates. 


Details of this survey are in prepara- 
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tion for early publication as a report 
of investigations which will include 
analyses of 58 crude oil samples col- 
lected within the Pennsylvania-New 
York area. Copies will be available 
upon request to the Information Divi- 
sion, Bureau of Mines, Washington, D.C. 


California Crude 
Oils Compared 


HAT the crude oils produced in the 

state of California have a wide range 
of physical and chemical properties is 
illustrated anew in a recent report by 
the Bureau of Mines, U. S. Department 
of the Interior, giving analyses of 16 
samples of crude petroleum from 10 
fields of the state. The samples range 
in gravity from 15.9 to 61.8 degrees 
A.P.I.; in sulphur content from less 
than one-tenth of 1 percent to 2.7 per- 
cent; and in total gasoline and naphtha 
content from less than 1 percent to 
more than 90 percent. Contrary to a 
prevalent opinion that petroleum pro- 
duced in California does not contain 
paraffin wax, the analyses indicate that 
10 of the 16 samples contain appreci- 
able quantities of wax; the remaining 
6 samples apparently are wax-free. 

Bureau of Mines Report of Investi- 
gations 3362, Properties of California 
Crude Oils: V-Additional Analyses, by 
E. C. Lane and E. L. Garton, may be 
obtained upon request, without charge, 
from the Information Division, Bureau 
of Mines, Washington, D.C. 


Committee D-4 on Road 
And Paving Materials 


NE of the important actions ap- 

proved at the meeting of Commit- 
tee D-4 on Road and Paving Materials, 
during A. S. T. M. Committee Week in 
Rochester, March 7 to 11, was the rec- 
ommendation involving a new method 
of test for determining the particle size 
distribution of fine and coarse aggre- 
gates using sieves with square open- 
ings, to be published as tentative. Al- 
though the method is also applicable 
to the use of laboratory screens with 
round openings, it is not intended for 
use in the sieve analysis of aggregates 
recovered from bituminous mixtures. 
This proposed standard was prepared 
by a joint conference committee repre- 
senting Committee C-9 on Concrete 
and Concrete Aggregates, and Com- 
mittee D-4, under the chairmanship of 
E. F. Kelly, chief, division of Tests, 
U. S. Bureau of Public Roads. It is 
intended to replace four existing stand- 
ard methods covering the mechanical 


-analysis of aggregates issued under the 


A. S. T. M. designations: C-41, D-7, 
D-18 and D-19. 

The subcommittee on tar products 
presented proposed new tentative spec- 
ifications for tar which include detailed 
purchase requirements for 14 grades of 
tars used in road construction. These 
comprehensive specifications are in- 
tended to replace four existing specifi- 
cations. The grades of tar covered by 
the new specifications are intended for 
use aS priming coat; priming coat and 
surface treatment; surface treatment 
and road mix; surface treatment, road 
mix, premix "and seal coat; surface 
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treatment, premix, seal coat, penetra- 
tion and crack filler; surface treatment, 
road mix and premix, when low tem- 
perature application and quick setting 
are desired. 


The subcommittee on waterbound 
and traffic-bound roads presented two 
new proposed tentative specifications 
covering respectively crushed stone 
and crushed slag for waterbound base 
and surface course. These specifica- 
tions were approved for reference to 
letter ballot of the committee to be 
presented to the Society at the annual 
meeting in June. 

The group concerned with bitumi- 
nous macadam surfaces and bases sub- 
mitted to the committee two new ten- 
tative specifications for crushed stone 
and crushed slag, respectively, intend- 
ed for bituminous macadam base and 
surface course, which after letter ballot 
approval of the committee will be rec- 
ommended to the Society to replace 
the existing specifications covering 
these materials. 

Two new specifications for crushed 
slag and for crushed stone, respective- 
ly, for bituminous concrete base and 
surface courses were reported by the 
subcommittee on hot-mix bituminous 
surfaces and bases. 

Proposed specifications for asphalt 
plank were accepted by Committee D-4 
for publication as information in the 
1938 annual report on the recommen- 
dation of the subcommittee on asphalt 
planks. It is intended that the specifi- 
cations will be submitted to the So- 
ciety following the June annual meet- 
ing for publication as tentative. 

As the result of cooperative studies 
carried on during the year, the com- 
mittee has prepared several revisions 
of the Tentative Method of Test for 
Abrasion of Coarse Aggregate by Use 
of the Los Angeles Machine (C 131-37 
T). The committee accepted for publi- 
cation as tentative several proposed re- 
visions in the Standard Method of Test 
for Ductility of Bituminous Materials 
(D 113-35) which will be published 
during the year. The tentative revi- 
sions of the Standard Method of Test 
for Softening Point of Tar Products 
(Cube-in-Water Method) (D_ 61-24) 
which have been published during the 
past year will be recommended in June 
for adoption as standard by the So- 
ciety. 


Chemistry of Petroleum 
Derivatives, Volume 2 


OLUME 2, 1937, “The Chemistry of 

Petroleum Derivatives,” by Carleton 
Ellis has recently been published. This 
Important text and reference work in 
the field of organic chemistry, with 
especial elaboration of derivatives of 
aliphatic, naphthene and _ unsaturated 
hydrocarbons isolated or derived from 
Petroleum, is the most complete work 
on this extensive subject. The minor as 
well as the major developments which 
have occurred in the application of 
Petroleum as a raw material for the 
manufacture of chemical products are 
treated broadly and thoroughly, from 
both a theoretical and practical stand- 
Point. Encyclopedic in scope, this work 
IS a mine of information for organic 
chemists and technologists engaged in 


the development and utilization of nat- 
ural gas and petroleum and their chem- 
ical derivatives. It will prove of value 
to the student, research chemist, biolo- 
gist, analyst, petroleum refiner; the 
automotive, refrigeration and petroleum 
engineer; also those connected with the 
manufacture of hydrogen, acetylene, 
carbon black, alcohols, aldehydes, acids, 
ketones, glycols, emulsions, solvents, 
soaps, detergents, explosives, motor 
fuels, synthesis of hydrocarbons from 
carbon monoxide and hydrogen, petro- 
leum hydrocarbons in anaesthesia, pe- 
troleum asphalts, and thermodynamics 
and its application to petroleum. 

It may suffice to state that this com- 
pilation covering the advance of petro- 
leum during the past three years, since 
the publication of Volume 1, contains 
over 1464 pages and more than 6000 
references. It is illustrated with more 
than 350 photographs and drawings ex- 
emplifying important phase of the art, 
and it is written so as to supplement 
the first edition, or alone it is self- 
contained and of real utility. The price 
of this second volume is $20.00 and 
copies may be secured through the 
Book Department, Gulf Publishing 
Company, 3301 Buffalo Drive, Houston, 
Texas. 





Many Refining Exhibits 
At Tulsa Show 


ORE exhibits of interest to the re- 
finery men will be displayed at 
the tenth International Petroleum Ex- 
position, in Tulsa, Oklahoma, May 14 
to 21, than has ever before been avail- 
able, reports C. M. Boggs, chairman of 
the refining committee and president of 
the Kanotex Refining Company of Ar- 
kansas City, Kansas. 


Out of the 600 companies contracting 
exhibit space at the tenth oil show there 
are 303 companies who will have dis- 
play of refining equipment, as well as 
the displays in the new Hall of Science. 
Exhibits costing $250,000 to construct 
will be included in the displays in the 
Hall of Science and many are being 
brought from the Chicago Museum of 
Science and Industry by the Scientific 
and Technical committee of the exposi- 
tion under the direction of Dr. Gustav 
Egloff, chairman of the committee. 

A model refinery, constructed of glass 
to enable the viewer to actually see all 
the processes of refining petroleum, 
will be located in the center of th Hall 
of Science. The exhibit is 25 feet long 
and 10 feet high and is expected to be 


Model Refinery at Tulsa Exposition. 
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one of the outstanding attractions in 
the new Hall of Science. 

Manufacturing firms will have on dis- 
play the latest developments of all re- 
fining processes, including: new devices 
for greater efficiency, higher recovery, 
economy, and safety; science of poly- 
merization; cracking and reforming of 
butanes and pentane molecules; vapor 
saving devices; vapor recovery plant 
development; processes for higher oc- 
tane gasoline; desulphating natural 
gasses to reduce hydrogen sulphide con- 
tent, or complete elimination of sul- 
phides; processing of lubricants, gasses, 
etc.; machinery for all the latest refin- 
ing processes. 

Members of the refinery committee 


are: Gene Moriarity, Derby Oil Com- 
pany, Wichita; Ted Helling, El Dorado 
Refining Company, El Dorado, Kansas; 
C. L. Henderson, Vickers Petroleum 
Company, Wichita; Francis Jehle, Globe 
Oil & Refining Company, Wichita; Al- 
bert Finston, Bell Oil & Gas Company, 
Tulsa; Rex H. Winget, Cushing Refin- 
ing Company, Cushing; C. L. Marshall, 
Anderson-Prichard Oil Company, Okla- 
homa City; Leo Snyder, Champlin Re- 
fining Company, Enid; Tom Eason, 
Eason Oil Company, Enid; Mark Klee- 
den, Black Gold Refining Company, 
Oklahoma City; T. C. Argue, Jr., John- 
son Oil & Refining Company, Cleveland, 
Oklahoma; L. B. Simmons, Rock Island 
Refining Company, Duncan, Oklahoma; 
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Polymerization ... a process that 
takes waste gases from the crack- 
ing unit and turns them into 
polymer liquids of; high anti- 
knock value for blending with 
regular fuel . . . is one of the 
most important chemical engi- 
neering achievements of 
the century. 


The new 100-octane-rating 
aviation gasoline increases 
engine power by almost 
a third! A memorable 
milestone in man’s con- 
quest of the air. 
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Petroleum is the cheapest 
source of hundreds of vari- 
eties of alcohol ... also many 
fats, plastics, solvents, resins, 
soaps, medicines, anaesthet- 
ics, dyes, explosives and 
other products. 





New processes, new products, make ever more 
rigid demands on the quality of alkalies used by 
the petroleum industry. Producers, large and 
small, know that it pays to place the job of — 
meeting these requirements in the able hands 
of SOLVAY, America’s oldest and largest pro- 
ducer of alkalies. SOLVAY will fill your special 
requirements as efficiently as your regular needs. 
CAUSTIC SODA * SODA ASH * CAUSTIC POTASH 
CHLORINE » CAUSTICIZED ASH + PARA-DICHLOROBENZENE 
« POTASSIUM CARBONATE .«- AMMONIUM BICARBONATE | 


MODIFIED SODAS CALCIUM CHLORIDE. | 
AMMONIUM CHLORIDE SODIUM NITRITE © SALT | 


souvay SALES. CORPORATION © Alkalies and Chemical Products » Miiaieired by The Solvay Process Company @ 40 RECTOR STREET, NEW York 


Branch Sales Offices: Boston, Charlotte, Chicago, Cincinnati, Cleveland, Detroit, New Orleans, 
New York, Philadelphia, Pittsburgh, St. Louis, "Syracuse. 


T. H. Riggin, Wilcox Oil & Gas Com- 
pany, Tulsa; Roy B. Jones, Panhandle 
Refining Company, Wichita Falls; G. L. 
Waggoner, Waggoner Refining Com- 
pany, Electra, Texas; W. D. Richard- 
son, Cosden Refining Company, Fort 
Worth; T. M. Martin, Lion Oil Refining 
Company, El Dorado, Arkansas; P. O. 
Hardwick, Spartan Oil Corporation, 
Shreveport; H. H. Schwartz, Arro Re- 
fining Company, Lewiston, Montana; 
Paul G. Blazer, Ashland Refining Com- 
pany, Ashland, Kentucky; H. M. 
Nichols, The Atlantic Refining Com- 
pany, Philadelphia; M. J. Welsh, The 
Atlantic Refining Company, Port Ar- 
thur; E. R. Lederer, Bradford Oil & 
Refining Company, Bradford, Pa.; J. H. 
Wright, Bowling Green Refining Com- 
pany, Bowling Green, Kentucky; T. A. 
Telfer, Calumet Refining Company, 
Chicago; Chas. McLean, Canfield Oil 
Company, Cleveland, Ohio; B. C. Mc- 
Clellan, Chalmette Petroleum Corpora- 
tion, New Orleans; W. D. Richardson, 
Cosden Oil Corporation, Big Spring, 
Texas; W. Moody, Deep Rock Oil Cor- 
poration, Tulsa; H. A. Logan, Elk Re- 
fining Company, Charleston, West Vir- 
ginia; P. C. Scullin, Indian Refining 
Company, Lawrenceville, Illinois; R. S. 
MacMillan, MacMillan Petroleum Cor- 
poration, Los Angeles; D. C. Frizell, 
MacMillan Petroleum Corporation, 
Long Beach; L. L. Rebber, MacMillan 
Petroleum Corporation, Norphlet, Ar- 
kansas; J. W. Newton, Magnolia Petro- 
leum Company, Dallas; John Ricker, 
Magnolia Petroleum Company, Fort 
Worth; C. S. Dickens, Magnolia Petro- 
leum Company, Corsicana, Texas; J. T. 
Dickens, Magnolia Petroleum Company, 
Luling, Texas; J. France, Mid-Conti- 
nent Petroleum Corporation, Tulsa; H. 
B. Setzler, National Refining Com- 
pany, Coffeyville, Kansas; C. F. Arnold, 
National’ Refiniig Company, Findlay; 
Fred Bergen, National Refining Com- 
pany, Marietta; John FE. Shatford, 
Onachita Valley Refining Company, El 
Dorado, Arkansas; C. W. Cahoon, 
Olney Oil & Refining Company, 
Wichita Falls, Texas. 


1937 A.S.T.M. 
Proceedings Published 


HE 1937 Proceedings are published 

in two parts, Part I comprising 
committee reports (with appended pa- 
pers) and new revised A.S.T.M. ten- 
tative standards. Part II gives all tech- 
nical papers including the Marburg 
Lecture. 

Part I—Committee Reports (1365 
pages) included in Part I, 1937 Pro- 
ceedings are reports of 45 committees 
outlining important standardization and 
research work. This part also includes 
some 118 specifications and tests pre- 


_ pared for the first time in 1937 or re- 


vised. Nine of the reports involve fer- 
rous metals, including steel, yield point 
of structural steel (final report) 
wrought iron, cast iron, corrosion, 
malleable iron castings, iron-chromium- 
nickel and related alloys, fatigue of 
metals and effect of temperature on 
the properties of metals. The latter has 
appended items covering discrepancies 
in load carrying abilities of carbon 
steels at 850° F., and long-time creep 
tests on certain steels. Seven reports 
involve non-ferrous metals including: 
copper and copper alloy wires for elec- 
trical conductors, non-ferrous metals 
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ties, the engineering knowledge and 
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Kellogg organization is assured of a 
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and alloys, corrosion of non-ferrous 
metals and alloys, electrical-heating and 
electric-furnace alloys, copper and cop- 
per alloys, die-cast metals and alloys 
and light metals and alloys. This section 
includes appended items on brass die 
castings, a study of die design changes 
for test bars, modulus of elasticity of 
aluminum alloys, and data on tests of 
oxide coatings on aluminum. 

There are extensive reports covering 
cement, brick fire tests of materials and 
construction, refractories, concrete and 
concrete aggregates, hollow masonry 
building units, gypsum and concrete 
pipe. 

Subjects of other reports include 
paint, varnish, lacquer and related prod- 
ucts; petroleum products and_lubri- 
cants, gaseous fuels, road and paving 
materials, coal and coke, timber, bitu- 


minous waterproofing and roofing ma- 
terials, electrical insulating materials 
(includes report on significance of 
tests), rubber products, soaps and de- 
tergents, textile materials, naval stores 
and water for industrial uses. Other 
topics include methods of testing (re- 
port on various tests on sheet metals), 
spectrographic analysis (appended in- 
formation covers super-purity metals), 
chemical analysis of metals and met- 
allography. 

The presidential address by Dr. A. 
C. Fieldner on “Fuels of Today and 
Tomorrow” is also included in Part I. 

Part II (707 pages). Forty-seven 
technical papers are published in Part 
II and in addition, the Edgar Marburg 
Lecture, on “Plastics—Some Applica- 
tions and Methods of Testing,” is in- 
cluded. An important feature of this 
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volume is the extensive discussion of 
the numerous papers. 

Six papers comprise the Symposium 
on Significance of Tests of Coal and 
there is a large group of papers in- 
volving asphalt and related materials. 
Problems covered include design of as- 
phalt mixtures for underwater con- 
struction, compression testing, tests for 
service stability of asphalt plank, and 
constitution of cracked and uncracked 
asphalts. Numerous papers relate to 
metallic materials including weld metal, 
several on cast iron, analysis of the 
Brinell hardness test, fatigue proper- 
ties of non-ferrous sheet metals and of 
metals used in aircraft construction. 

Another group of papers involves 
cementitious materials covering ther- 
mal conductivity apparatus, microstruc- 
ture of portland-cement clinker, an ex- 
tensive paper on volume changes of 
concrete and the wick test for efflore- 
scence of building brick. There are 
several papers on water, particularly 
boiler feedwaters and a number cover 
testing procedures and testing instru- 
ments. 

Parts I and II of the 1937 Proceed- 
ings can be purchased at $5.50 each in 
stiff paper cover; $6, cloth; and $7, 
half-leather—from A.S.T.M. Headquar- 
ters, 260 S. Broad St., Philadelphia, Pa. 


_ a7 e e 
Refining Lubricating Oil 
66 ODERN Methods of Refining 
Lubricating Oils,” by V. A. 
Kalichevsky, research and development 
laboratories, Socony Vacuum Oil Com- 
pany, Inc., has been published as Ameri- 
can Chemical Society Monograph Se- 
ries No. 76. This volume fills the needs 
of those who have been frequently re- 
questing a modern text dealing with 
modern methods in this field and espe- 
cially with the solvent extraction and 
solvent dewaxing processes now so 
widely employed by the industry. 

In the preface the author points out 
that the last few years have witnessed 
radical changes in the methods of re- 
fining and manufacturing lubricating 
oils. The conventional sulfuric acid 
treating and naphtha dewaxing proc- 
esses are now gradually being displaced 
by the newly developed solvent proc- 
esses, while the use of additives for im- 
proving certain particular character- 
istics of petroleum products are assum- 
ing an increasingly greater commercial 
importance. Until recently these new 
refining methods had not yet been suffi- 
ciently clarified and standardized, and 
the available information has not been 
adequate for presenting a generalized 
discussion on the subject. By now, how- 
ever, many of the controversial aspects 
of the solvent refining processes and 
their commercial applications have been 
to a greater or less extent, clarified and 
have made possible the publication of 
the present volume. 

The primary object of this book is the 
systematization of knowledge of the 
modern methods of refining, and classi- 
fication of the numerous processes pro- 
posed in the course of the last few years 
for commercial use. The discussion is 
restricted, however, only to the general 
principles underlying these refining 
methods and to the description of the 
processes which have found actual com- 
mercial applications. The literature and 
patent references, nevertheless, were 
made as complete as possible in order 
to facilitate an evaluation of the relative 
merits of the various process substitutes 
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In the oil industry today there is little 
doubt of the superiority of The Solvent 


Dewaxing Process. 


Solvent Dewaxing equipment is now in 
use or under construction in twenty-one 


refineries. 


Licensed by 


TEXACO DEVELOPMENT CORPORATION 
A SUBSIDIARY OF THE TEXAS CORPORATION 
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and of their proper location in the gen- 
eral scheme of refining. 

The 235-page book is divided into 20 
chapters and the titles of these chapters 
are indicative of the wide scope of the 
discussion, as follows: Properties of Re- 
fined Oils, Modern Refining Methods, 
Petroleum Waxes, Dewaxing with 
Filter-Aids, Solvent Dewaxing, Re- 
moval of Oil from Petroleum Waxes, 
Asphaltic Substances, Conventional De- 
asphalting Methods, Deasphalting with 
Solvents, General Principles of Solvent 
Refining Processes, Variables Involved 
in Refining Oils with Selective Solvents, 
Single Solvents, Mixed Solvents, Dou- 
ble Solvents, Disposal of Solvent Ex- 
tracts, Pour Point Depressants, Vis- 
cosity ‘Index Improvers, Oiliness Car- 
riers, . Oxidation Inhibitors, Fluor- 
escence. The book closes with an ap- 
pendix, patent index, author index and 
subject index. 

Copies of this volume can be secured 
from the Book Department, Gulf Pub- 
lishing Company, Box 2811, Houston, 
Texas. Price $6.00. 


A* AVERAGE of. one gallon of oil 
is used in the crankcase to each 
50.7 gallons of gasoline used in the 
motor of automobiles, according to a 
survey made by the American Petro- 
leum Institute. The survey included all 
types of motor vehicles and was based 
on operations in 1936. 

Transmission and differential oils 
were consumed in the ratio of one gal- 
lon of oil to every 282 gallons of gaso- 
line. Consumption of grease was in the 
ratio of 1.12 pounds per 100 gallons of 
gasoline. 
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J-M BALL STEAM TRAPS 


are manufactured exclusively, as they always have been, 

by the CRYER TRAP & VALVE..CO., 

through our distributors in principal cities throughout the 
“JUST A BALL THAT'S ALL” 

Built on the well known ball principle, this Trap has only 


INC., and are sold ’ 


J-M Ball Steam Traps represent the utmost in... 
SIMPLICITY — EFFICIENCY — LONG WEAR 
More than a quarter of a million sold since 1916 all over 


NEW YORK 


VY PLANT ACTIVITIES VY 


Enlarge: The Texas Company, Port 
Arthur, Texas, is enlarging capacity of 
both the acetone-benzol solvent dewax- 
ing plant and the furfural solvent ex- 
traction plant used in manufacture of 
lubricating oils. Additional cracking 
units are also being revamped and mod- 
ernized at this refinery. 


Poly: Gulf Refining Company, Port 
Arthur, Texas, early in April started 
construction of a-new polymerization 
plant. 


Operating: Duval Gasoline Company 
(Benedum & Trees), Benevides, Texas, 
has started operating its new natural 
gasoline plant. This installation is of the 
low temperature absorption type and 
represents a departure from customary 
gasoline plant design and construction. 


Building: Southwestern Oil & Refin- 
ing Company, Lake Charles, Louisiana, 
is building a 5000 to 6500-barrel skim- 
ming plant at the intersection of the In- 
tracoastal Canal and the Calcasieu 
River. The owners advise that this com- 
pany is in no way connected with the 
refining company of the same name op- 
erating at Corpus Christi, Texas, under 
a Texas charter. I. B. Chittenden is in 
charge of construction at the Louisiana 
plant. 


Gasoline Plant: George E. Lilly, 
Houston, is planning construction of a 
gas recycling and natural gasoline plant 
in the Long Lake field of Anderson 








County, Texas, according to press re- 
ports, with estimated cost placed at 


, 


Enlarge: Anglo-Canadian Develop- 
ment & Holding Company, Calgary, Al- 
berta, Canada, has acquired control of 
the Central Refiners, Ltd., Brandon, 
Manitoba, Canada, with a 1000-barrel 
refinery under construction. The plant 
will be enlarged to process 3500 barrels 
per day. 


Expansion: Cities Service Oil Com- 
pany has announced plans for expendi- 
ture of $1,600,000 for expansion and 
modernization at three refineries, and 
contract has been awarded to Alco 
Products, Inc. The Petty Island plant 
will be enlarged 50 percent and some 
cracking capacity converted to combi- 
nation cracking type. The East Chicago 
plant will be increased in capacity 10 
percent. At the East Braintree plant 
new stabilization and propane recovery 
processes are to be erected. 


Gasoline Plant: Union Oil Company 
of California and Superior Oil Company 
are jointly erecting a 50,000,000 cubic 
foot absorption type natural gasoline 
plant in the Rio Bravo field, Kern 
County, California, at reported cost of 
$500,000 


Refinery: Irish National Refineries, 
Ltd., Dublin, Ireland, which has had a 
large refinery under construction for 
the past six months, reports that the 
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AND 
NATURAL GAS 
ALIGNMENT CHARTS 


By THOMAS T. GILL 


COMPRESSION 


NATURAL GAS ‘ 
ALIGNMENT CHARTS | 
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charts are sufficiently accurate for nearly all purposes 
except for metering large quantities of gas, and here 
they serve as an excellent check on other calculations. 
Contains 41 charts, 65 problems. Price $3.50 Postpaid. 


GULF PUBLISHING COMPANY 
HOUSTON, - - TEXAS 
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The charts in this book 
have been found useful in 
solving field problems aris- 
mg in connection with the 
measurement, compression 
and transmission of natural 
gas, and. in the manufacture 
of natural or casinghead gas. 
As many of the formulas in 
common use in natural gas 
operations are of an impiri- 
cal nature, with constants 
that must be evaluated 
under varying conditions, it 
will be found that alignment 
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GIMCO No. 330 INSULATING CEMENT 


“STICKS TO THE JOB” 


Special Process Gives Gimco 
Longer Life — Higher Insulating Efficiency 


When you install the new Gimco No. 330 Insulating Cement, 
you can be sure it will last! Gimco engineers have developed 
and patented a special process which gives stronger, tougher 
rock wool fibres. The new cement, formulated from this spe- 
cially treated wool, has unusually high adhesive quality. It is 
ideal for insulating pipe fittings, hot oil pumps and all other 
irregular surfaces—or as a finish over Gimco Flexfelt Blanket 
Insulation. It withstands intense heat up to 2000° F. 

Gimco No. 330 Cement also resists moisture and heavy 
vibration. It never loses its insulating efficiency, and when 
not exposed to temperatures above 1200° F. it can be re- 
claimed and used again. For more of the important facts 
about No. 330 Insulating Cement, phone the local Gimco 
office in your city, or write General Insulating & Mfg. Co., 
Dept. 22, A'sxandria, Indiana. 


REFINERY Simeo, INSULATION 




























Gimco No. 330 Cement can be easily and 
quickly applied to any surface. It dries 
quickly with little shrinkage and has a 
smooth, hard surface. Cost per square foot 
coverage is unusually low. 






A GIMCO ROCK WOOL PRODUCT FOR EVERY INSULATION NEED 
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GIMCO FLEXFELT BLANKETS — highly adaptable insulation for 
many refinery units—columns, towers, tanks, heat exchangers, con- 
densers and similar equipment; also hot air ducts, breechings, heater 
tube compartment doors, cover and floor plates, etc. Easily applied 
and extremely durable. Recommended for maintaining temperatures 
up to 1250° F. Available in a wide variety of standard or specially 
lesigned styles and sizes. 


GIMCO FLEXFELT PIPE COVERINGS — particularly suited to the 
insulation of hot oil, vapor, tar, residuum and other refinery lines. 
Especially applicable for large pipes and for bent piping. Available 
in a wide variety of standard or specially designed styles and sizes. 
GIMCOTE PASTE—specially designed for protecting insulation on 
outdoor equipment. Forms a tough, waterproof finish which resists 
abrasion as well as atmospheric conditions. 


MADE BY THE WORLD’S LARGEST EXCLUSIVE MANUFACTURERS OF ROCK WOOL PRODUCTS 
April, 1938—A Gulf Publishing Company Publication 


























































SURE DEATH 
To Oil Fires 


Here's how the petroleum 
industry handles its most 
dangerous fires. Up-to-the- 
minute plants use LUX car- 
bon-dioxide snow-and-gas 
—the fastest known extin- 
guishing agent. 

Lux portable extinguish- 
ers and Lux Fixed Systems 
kill dangerous fires in a few 
seconds. Lux harms nothing 
—there’s no corrosion, no 
fumes, no messy residue. 

Get Lux protection prompt- 
RG ly. For all flammable liquid 
Wa.. aes # and vapor fire hazards. 





= will be interested in reading 

“Lux Makes The Difference”, a 
description of Lux Portable Extinguish- 
ers and Lux Fixed Systems. Write to- 


day for your free copy. 














Walter Kidde & Company 


47 West Street, Bloomfield, N. J. 
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$22,000,000 project is scheduled for com- 
pletion early in the spring of 1939. 
Crude from the United States is to be 
used and seven tankers.are under con- 
struction in Germany by a subsidiary 
concern to handle transportation. The 
concern is being financed by United 
States, British and Irish capital. 


Topping Unit: Co-Service Oils, Inc., 
Princeton, Louisiana, having completed 
its 750-barrel lubricating oil and asphalt 
plant, has started construction of a top- 
ping unit for skimming work to be com- 
pleted late in April. 


Operating: Freeman W. Burford has 
completed and started operating the 
new 100,000,000 cubic foot absorption 
type natural gasoline plant, known as 
the Capps Gasoline Plant in the Miller 
County, Arkansas, extension of the Ro- 
dessa field. 


Reforming: Wilshire Oil Company, 
Inc., Sante Fe Springs, California, is 
starting construction this month of a 
new Dubbs reforming unit with rated 
charging capacity of 4000 barrels of 
naphtha daily. At the same time the 
company is adding a crude-oil heater to 
its existing Dubbs simultaneous skim- 
ming and cracking units, designed to 
handle 18,000 barrels of crude daily. In 
1935 this company erected the original 
Dubbs processes and in 1936 the U.O.P. 
Thermal polymerization process and the 
present work will round out its pro- 
jected expansion program. 


Vacuum Unit: Ashland Oil & Refin- 
ing Company, Ashland, Kentucky, has 
announced plans for construction of a 
new 6000-barrel vacuum distillation unit 
to replace its present crude oil stills, ac- 
cording to President Paul G. Blazer. 
Estimated cost is $750,000. 


Blending Plant: Globe Oil & Refin- 
ing Company, McPherson, Kansas, has 
started work on a new lubricating-oil 
blending plant and is erecting new 
building to house equipment. 


Gasoline Plant: Continental Oil Com- 
pany has announced plans for a new 
natural gasoline plant in the K-M-A 
field near Wichita Falls, Texas, with 
capacity of 15,000,000 feet of gas daily. 
Residue gas will be used for repressur- 
ing. This is the third gasoline plant to 
go into this area. 


Oil Heating Handbook 


HE second edition of “Oil Heating 

Handbook” by Han A. Kuntz has 
recently been published. The author, 
who is a widely known authority on oil 
heating in the domestic and industrial 
field, has translated the technical data 
on this growing industry into easy, 
flowing, everyday language, and in im- 
pressive style. The author states that he 
has incorporated in the book all the es- 
sential information he would like men 
working for him to know about heating 
and oil burners. 

In this 465-page book has been in- 
corporated all modern information per- 
taining to the subject of oil burners and 
oil fuel. It is available from the Book 
Department, Gulf Publishing Company, 
Box 2811, Houston, Texas. Price $3.50. 





Gum detective story 


When a Dubbs licensee first calls in 
the Chemical Cop to keep the gumbugs 
out of his gasoline, U.O.P. gum detec- 
tives start on a trail of investigation 


that may lead clear back to his fractionating 
columns 


The Chemical Cop is U.O. P. Inhibitor No 1 
and he has the Universal organization backing 
him up He couldn't do the job he does with- 
out it” : 

Because while he is after gumbugs, other 
chemical criminals in the gasoline are after him 
They would get him, too, only— 


U.O.P. specialists check treating and sweet- 
ening systems—correct them when necessary 


—to knock out the enemies that would knock 
out the cop 


The Chemical Cop (or the Sergeant) will 
work for any refiner—but it is better to be a 
Dubbs refiner 


The U. O. P. chemical police 
really work for nothing, for they 
save you far more than they cost 


* That goes for the Chemical Sergeant, too He is U.O. P. Inhibitor No 4 
He is always on call for jobs that are too tough for the cop 
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Universal Oil Products Co 
Chicago, Illinois 


A Dubbs Cracking Process 
Cwner and Licensor 












SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 
REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 


Traver Road, Ann Arbor, Mich. 


under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 





The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all read- 
ers. Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 











Fundamental Physical and 


Chemical Data 


Entropy of Isoprene from Heat-Ca- 
pacity Sl asuremente, N. BEKKEDAHL 
AND L. A. Woon, J. Res. Natl. Bur. Stand- 
ards 19 (1937) pp. 551-8 (Research Paper 
No. 1044). 


Measurements of heat-capacity were made on 
a sample of isoprene of high purity by means 
of an adiabatic vacuum-type calorimeter over the 
temperature range 20° to 300° K. At 20° K. the 
heat capacity, Cp, is 11.8 joules/mole-degree. As 
the temperature increases, the Cp increases, in 
the manner usual for crystalline substances. At 
100° K. the Cp of the solid is 64.7 joules/mole- 
degree. At the melting point, 126.4° K., the heat 
of fusion was found to be 4830 —+ 15 joules/mole. 
The Cp of isoprene increases about 60 percent 








VULCA 


Engineers and 
Manufacturers 


WELDED AND RIVETED STEEL PLATE WORK 
Experience and Personnel with the facilities for the manufacture 
of all types Gasoline Plant and Oil Refinery Equipment. 


Recent Shipment 


Gasoline Plant Pressure Storage 
Battery of Seven 10 x 40 ft. Tanks 





GASOLINE PLANTS 


E tors and Pressure Tanks 
a Abeorbers — 

t Exchangers ondensers 
Scrubber Tanks Bubble Trays 


OIL REFINERY EQUIPMENT 


Fractionating Treating Tanks 
Towers Agitators 

Condenser Boxes Compound Tanks 

Caustic Tanks Acid Tanks 


See Composite Catalog Refinery Equipment, Page 304 


VULCAN STEEL TANK CORPORATION 


Office and Plant: N. Harvard and Frisco R. R. 


P. O. Box 1844—Phone 5-2101 


TULSA, OKLAHOMA 
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during the change from solid to liquid. Above 
the melting point the Cp curve is character- 
istic of liquids, and Cp has a value of 152.6 
joules/mole-degree at 25°. The entropy at 25° 
is calculated to be 229.3+1.0 joules/mole- 
degree. 


The Viscosities of Hydrocarbons, E. 
B. Evans, Jour. Inst. Pet. Tech. 24 (1938) 
pp. 38-53. 

During the last fifty years a large number of 
experimental data on the viscosities of hydro- 
carbons has been accumulated in the course of 
studies of the relationship of chemical con- 
stitution and viscosity ro | the dependence of 
viscosity on temperature. More recently results 
have been published with respect to some of 
the hydrocarbons of higher molecular weight 
and more complex structure, such as might be 
expected to occur in the higher-boiling fractions 
of petroleum, and especially in lubricating oils. 
The authors review this mass of data in a criti- 
cal manner, and present the most reliable and 
accurate of the results in tables showing vis- 
cosities in absolute and in kinematic units at 
certain standard temperatures, 0°, 20°, 50°, 80° 
and 100° C. The results are thus readily avail- 
able for the examination of constitutional or 
temperature effects on about 150 hydrocarbons, 
including 38 that were examined experimentally 
in the course of the present work. The methods 
of investigataion are described, includ'ng the 
measurement of viscosity and some details as to 
small viscometers. 


Chemical Compositions 


and Reactions 


Hydrocarbons in Virgin Naphthas, 
C. O. ToncBerc AND M. R. Fenske, Jnd. 
& Eng. Chem. 30 (1938) pp. 166-9. 

During the past three years the Petroleum 
Refining Laboratory at Penn State College has 
fractionated, in a standardized manner, approxt- 
mately twenty virgin naphthas from different 
fields in various parts of the world. Forty to 


. forty-five gallons of these naphthas were dis- 


tilled in a column having the equivalent 0 
seventy-five theoretical plates, and at a high 
reflux ratio of 40 to 1. It was found that virgin 
naphthas differ greatly in chemical constitution. 
Aromatic hydrocarbons are present in small 
concentration only in naphthenic naphthas. The 
paraffinic naphthas often contain considerable 
amounts of aromatics. Isopentane, n-pentane, 
cyclopentane, cyclohexane, methylcyclohexane, 
dimethylcyclohexanes, ethylcyclohexane, a naph- 
thene boiling at 135-136° C., a naphthene noe 
at 143-6° C., and a naphthene boiling at 151-3°C. 
are present in practically all of the twenty 
naphthas. Considering all the naphthas together, 
the hydrocarbon present in greatest amount 1s 
methylcyclohexane. In addition to benzene, tolu- 
ene, ethylbenzene and xylene, aromatics boiling 
at 153°, 157°, 163°, 168°, and 171° C. are pre> 
ent in many of the naphthas. The authors be- 
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PLANT FLEXIBILITY 


The ability to vary the quantities 
and character of finished products 
to meet changing market condi- 
tions and to handle a varying range 
of feed stocks is inherent in the 
modern types of cracking which 
have been developed through the 
research of Gasoline Products 
Company, Inc. 

Operating records of such units, 
licensed within the past few years 
have conclusively proven their 
ability to meet changing market 
demand and quality standards. 

The advantages of the various 
types of cracking processes li- 
censed by this organization are of 
importance to every refiner. 
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MEET YOUR 
EXACT REQUIREMENTS 


When you buy Maxim Silencers, there is no need to 
say, “It will do.” The wide variety of Maxim models 
enables us to offer a custom-made silencer at pro- 
duction prices. 


MODEL BRX4—For residential sections requiring a silent 
exhaust within 200 yards from the end of the exhaust 
pipe. HEAVY DUTY CONSTRUCTION. 


MODEL BRX2—Recommended for use where a good degree 
of commercial muffling--is required. HEAVY DUTY CON- 
STRUCTION. 


MODEL BRXI—For use where it is only necessary to re- 
move the offensive. characteristics of the exhaust noise. 
HEAVY DUTY CONSTRUCTION. 


MODEL SC2—Where it is desired to catch all sparks and at 
the same time give a good degree of silencing. 


MODEL SC—Where it is desired to catch all sparks and at 
the same time give a good degree of muffling. 











Many other types for engines, compressors, blowers, 
vacuum pumps, etc, 


wat — | THE 
MAXIM SILENCER COMPANY 


HARTFORD, CONN. SOUTHWEST LIFE BLDG., DALLAS, TEXAS 
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lieve that through application of fractionation, 
these various hydrocarbons from the petroleum 
naphthas may be made available as raw mate- 
rials for a petroleum chemical industry. 


Erdolbestandteile, Dr. E. WALDMANN, 
Austrian Petroleum Institute, Publication 
No. 9, 1937, p. 68, Verlag fur Fachlitera- 
tur Ges., Vienna. 


The purpose of the author was to collect in 
tabulated form information regarding all the 
chemical substances that have been identified 
in petroleum, Tables give the formula, structure, 
some of the more prominent physical constants, 
the source of the compound, and bibliographic 
notes. The subjects covered are: hydrocarbons 
occurring in natural petroleum, hydrocarbons 
occurring in cracked petroleum, carboxylic or 
naphthenic acids, phenols, sulfur compounds, 
and nitrogen compounds. 


The Polymerization of Unsaturated 
Hydrocarbons, H. I. WATERMAN AND J. 
J. Leenvertse, Jour. Inst. Pet. Tech. 24 
(1938) pp. 16-37. 


Work done in the Laboratory of Chemical 
Technology of the Delft Technical University 
on the nature of the products formed by the 
polymerization of olefins and cyclic unsaturated 
hydrocarbons under various conditions is de- 
scribed. The polymerization products were frac- 
tionated and hydrogenated and the fractions 
examined by the specific refraction-molecular 
weight method. Data were obtained in this man- 
ner on the extent of cyclization that accompa- 
nies “true”? polymerization. Even polymerization 
with aluminum chloride as a catalyst at —78° C. 
was found in some instances to bring about ring 
formation. The specific parachor, a function of 
surface tension and density, has also been used 
for the characterization of fractions of different 
molecular weights. 


Rate of Ethylene Polymerization, F. 
R. Russert AND H. C. Hotter, Ind. & 
Eng. Chem. 30 (1938) pp. 183-9. 


The rate of polymerization of ethylene in the 
gas phase differs little from the rate of polymer- 
ization when dissolved in liquid naphthalene to 
the same concentration, in spite of the presence 
in the latter of fourteen molecules of naph- 
thalene for every one of ethylene. Naphthalene 
was chosen for the solvent because of its high 
critical temperature, resistance to cracking at 
high temperature, ease of separation from ethy- 
lene, and chemical stability towards ethylene. 
Polymerization in its early stages is a second- 
order reaction in the gas phase. In the liquid 
phase (dissolved in naphthalene) the polymer- 
ization reaction in its early stages is of an order 
between second and third. Secondary reactions 
occur between ethylene and its polymers. This 
is shown because as polymerization proceeds 
the reaction rate does not decrease. No detect- 
able reaction occurred between the naphthalene 
and the dissolved ethylene. The polymerization 
reaction is homogeneous, as was shown by the 
fact that the addition of extra surface in the 
reaction bomb was without appreciable effect on 
the reaction. An increase in temperature of 

26° F. doubled the rate of the primary reaction 
within the temperature range 640-780° F. The 
corrected energy of activation was 40,000 cal- 
ories per gram mole for the liquid- phase re- 
action, and 42,100 for the gas-phase reaction. 


Reaction of Sulfur Dioxide with 
Olefins, R. D. SNow anv F. E. Frey, 
Ind. & Eng. Chem. 30 (1938) pp. 176-82. 


Many olefins react with sulfur dioxide to yield 
resinous polymeric products that give coherent 
moldings comparable in mechanical and _electri- 
cal properties to some of the commercial plas- 
tics. The resins produced from the l-olefins vary 
in steady steps as the molecular weight of the 
olefin increases from that of ethylene, which has 
an extremely high softening temperature and 
is insoluble in practically all organic solvents, 
to that of 1-decene, which is soft and rubbery 
at ordinary temperatures and is soluble in many 
organic solvents. The resins of 2-olefins have 
high softening points and are less soluble in 
solvents, and are more resistant to alkalies than 
those of the isomeric 1-olefins. It has has been 
found that light of less than 3000 A, or a cata- 
lyst are necessary to effect the reaction. Several 
new catalysts that have long life and are effec- 
tive in low concentrations are described. These 
include mild oxidizing agents such as the ni- 
trates. Certain olefins, such as isobutene, which 
will itself react with sulfur dioxide at a suitably 
low-temperature, will inhibit the reaction of 
n-butenes with sulfur dioxide at room tempera- 
ture. The reactions are unusually affected by 
temperature. For each olefin there exists a rather 
definite temperature above which the reaction 
will not take place. 


Isomerization Accompanying Alkyla- 











Lummus Heaters under construction at 
this time total | ,000,000,000 B.T.U.'s. Of 
these heaters, one has a capacity of 
155,000,000 B.T.U.'s into the oil. 

During the last two years, 65 Lummus 
Heaters have gone into service in Lum- 
mus Combination Selective Cracking 


Units, topping plants and lube oil re- 


fineries. 
A heater is the heart of a cracking unit 


—and Lummus Heaters are good heaters 
. . « highly efficient . . . free from hot 
spots .. . fully enclosed . . . light weight 
in construction . . . with separately con- 
trolled heating and soaking sections. 

For a complete description of the 
Lummus Heater see pages 20! to 220, 
"Composite Catalog of Oil: Refinery 
Equipment," or write for a copy, or 
copies of Bulletin R-2. 


THE LUMMUS COMPANY, 420 LEXINGTON AVENUE, NEW YORK, N.Y. + 411 WEST FIFTH STREET, LOS ANGELES, CAL. » BUSH HOUSE, ALDWYCH, LONDON, W. ¢. 2 


LUM MUS 


PETROLEUM REFINING PLANTS 
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Research and engineering 
aetivities. painstaking. 
costly. have given Goetze 
engineers exact Knowl- 
edge of many factors hav- 
ing tode with gaskets and 
the functions they per- 
form. Avail vourselfofthis 
knowledge when vou need 
gaskets for any service. 
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do.. Inc.. BU Allen Ave... 
New Brunswick. N. J. 





tion: Alkylation of Benzene with Iso- 
ropylethylene in the Presence of Sul- 
uric Acid, V. N. Ipatierr, H. Pines, 
AND Louis SCHMERLING, Jour. Am. Chem. 
Soc. 60 (1938) pp. 353-4. 

It was found that complete isomerization of 
isopropylethylene occurs at 0° C. during the 
alkylation of benzene, using 96 percent sulfuric 
acid as catalyst. The reaction yield t-amylben- 
zene and not 2-methyl-3-phenylbutane. The two 
amylbenzenes were characterized by comparing 
the mono- and diacetamino derivatives. 


Catalysts for the Equilibrium, Ethyl- 
ene-Water-Ethanol, A. J. Parx, S. 
SWANN, Jr., AND D. B. Keyes, Ind. & 
Eng. Chem. 30 (1938) pp. 173-5. 

The authors briefly review the problem of the 
hydration of ethylene to ethanol. Their experi- 
mental work was concerned with investigation 
of catalysts for establishing the equilibrium at 
low temperatures and atmospheric pressure, and 
also to study the mechanism by which the most 
successful catalysts operate. The aerogels tried 
by them gave negative results as catalysts at 
low temperatures. The best catalyst studied was 
5 percent silver sulfate in sulfuric acid on pu- 
mice. This catalyst hastens the establishment of 
equilibrium between ethylene and sulfuric acid 
in the formation of ethyl-sulfuric acid, but is 
inactive in the reaction of hydration of ethyl- 
sulfuric acid to form ethyl alcohol and sulfuric 
acid. 


Organic Reactions with Boron Fluor- 
ide. XIX. Condensation of Cyclopro- 
pane and Olefins with Acids, T. B. Dor- 
RIS AND F. J. Sowa, Jour. Am. Chem. Soc. 
60 (1938) pp. 358-9. 

A means of condensing olefins with acids, in 
the presence of boron fluoride, to form esters 
under mild conditions of temperature and pres- 
sure is described. It has been demonstrated that 
no nuclear condensation accompanies the forma- 
tion of esters of benzoic acid, and phenylacetic 
acids. A method for the preparation of normal 
esters by the condensation of cyclopropane with 
acids is described. 


Manufacture: 


Processes and Plant 


Manner of Liquid Flow Through a 
Pipe Line Orifice, O. L. Kowavke, /nd. 
& Eng. Chem. 30 (1938) pp. 216-22. 

An gy is described for the study of the 
flow of a liquid through an orifice. A clear 
liquid, having fine solids in suspension, was cir- 
culated through a glass tube in which a thin- 
metal circular orifice was mounted co-axially. 
Controlled beams of light were thrown from 
diametrically opposite directions across the ori 
fice, and photographs were made at right angles 
to the beams of light. Numerous photographs 
are given that show the type of flow at different 
Reynolds numbers and under various conditions. 


Continuous Distillation of Crude and 
Fuel Oil and Mineral Oil Residues to 
Coke, J. BAUER AND A. VENZzANO, Peiro- 
leum 33 (1937) pp. 5-10. 

The advantages of the continuous Astra cok- 
ing process over the discontinuous coking stills 
and over the Knowles process are discussed. 
The continuous process is described and _illus- 
trated. The material is distilled in a series of 
containers that pass through a _ continuously 
heated oven and from which the coke is re- 
moved while they are temporarily out of service. 
Details are given as respects yields and charac- 
teristics of the products of this type of plant. 


Discontinuous Fractional Extraction 
Apparatus Utilizing Reflux, R. E. 
HersH, K. A. VARTERESSIAN, R. A. RUSK, 
AND M. R. Fenske, Ind. & Eng. Chem., 
Anal. Ed. 30 (1938) pp. 86-91. 


A suitable small-scale batch extraction process 
apparatus utilizing reflux for conditions where 
the solvent is either lighter or heavier than the 
liquid undergoing treatment is described. The 
apparatus is practically self operating, and the 
results secured by its use are reproducible. The 
separation of a liquid mixture by solvents into 
as many fractions. as desired is possible. Re- 
sults are presented to show the effect of using 
reflux in counter current contacting of the 
phases. The sharpness of the separation is im- 
proved, and the segregation of the components 
is more complete. The usefulness of solvent €x- 
traction procedure in the separation of complex 
liquid mixtures is emphasized. 


Hydration of Propylene under Pres- 
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PRODUCTS... 


API-ASME & ASME Welded Vessels. Towers 
and Tanks, Riveted or Welded. Agitators.« 
Absorbers. Condenser Boxes. Heat Exchang- 
ers. Pressure Vessels. Stills. Still Bottoms. 
Fabricated Plate Work. Special Machinery. 


Angle Bending. Any Special Equipment for 
Refineries. 


FACILITIES... 


X-ray Equipment. Stress Relieving Furnace 
for towers up to I7 feet diameter, an 
length. Metallurgical Laboratory. Tank 
Shop. Steel Shop. Foundry. Complete Ma- 
chinery Plant. Complete service for building 
made-to-order equipment. All-welded — or 
riveted vessels. Chrome-Nickel and Alloy 
Welding and Machining. Rail or Water 


= We 


SHIPBUILDING & 


DRY DOCK COMPANY 
~- - CHESTER, PA. 








93 








HOT OL PLUNGER PUMPS 
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But -------- Here’s packing for this service that has 
got “what it takes”—“John Crane” STYLE 1011. 


Is this packing going to town? It takes HEAT; takes PRES- 
SURE; takes the wear off the plunger, and that's not all— 
it SEALS! 


Economical in service, efficient in performance—stops an- 
noying shut-downs due to packing failure. 


Not expensive either and it’s a hound for punishment. Full 
details if you will just write for them. 


CRONE POCKING C0 1804 CUYLER AVENUE 
Offices in all Principal Cities 
* CHICAGO ILLINOIS 


W-S 
FORGED STEEL 
FITTINGS 


For complete satisfaction on lines carrying oil or gas 
under high pressures and high temperatures, specify 
W-S Forged Steel Fittings. 

They are bored from solid steel forgings, have sharp 
accurately cut threads and every fitting is carefully 
inspected and tested. 

You will find them definitely 
stronger, longer lived and more 
dependable under the most severe 
conditions. 

The better service insured by 
W-S Fittings is expressed in dollars 
saved in maintenance. 


Write for Bulletin A-3. 
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sure, F. M. MAJEWSKI AND L. F. MAREK, 
Ind. & Eng. Chem. 30 (1938) pp. 203-10. 


The authors note that slightly less than two 
million barrels of oil are cracked daily, and 
produce in excess of one billion cubic feet of 
gas containing 1 to 23 percent ethylene and 
5 to 18 percent Prgoutene. As a contribution to 


the utilization of these olefins the direct hydra- 
tion of propylene to isopropanol, employing 
dilute acid catalysts, has been studied, with spe- 
cial attention to the effect of temperature and 
pressure, the rate of the reaction, and the free 
energy of the liquid and vapor phases. Iso- 
propanol of high strength was produced by the 
direct -high-pressure hydration of propylene gas 
with water in the presence of dilute shuasiiesic 
acid catalyst. The investigation covered a range 
of pressure from 95 to 503 atmospheres, and of 
temperature from 160° to 290° C. The equilib- 
rium was determined over this range of condi- 
tions, and the free-energy equations for the 
reactions were obtained. The rate of reaction 
was rapid at temperatures above 240° C. Of the 
two possible alcohols, only the iso compound 
was formed. In addition to isopropanol, iso- 
propyl ether and polymer were produced as by- 
products at the higher temperatures and pres- 
sures. The boiling range of the polymer changed 
markedly as the pressure, temperature, and re- 
action time increased. 


Solid Matter in Boiler Water Foam- 
ing, C. W. FoutkK ANp R. Ucmer, Ind. & 
Eng. Chem. 30 (1938) pp. 158-60. 


The paper deals with the effect on foaming 
of various gelatinous precipitates under different 
conditions of precipitation, gives some results 
on the foaming of salt solutions without the 
presence of solid matter, and experimental evi- 
dence on the additive properties of salts in 
causing foaming. The effect of suspended solids 
on the priming of boiler water is not always the 
same. Some solids increase priming, others have 
no effect, or decrease it. Some solids, which at 
first increase priming, lose that property while 
in the boiler. Conflicting statements found in 
the literature in the past, as respects the effects 
of solid matter, can now be understood in some 
measure. 


Products: 
Properties and Utilization 


Methyl Alcohol as Motor Fuel, W. 
ae Oel u. Kohle, 13 (1937) pp. 
1030-8. 


Data comparing the calorific value, air re- 
quirement, latent heat, vapor pressure, explosive 
limit, and rate of combustion, are given for 
methyl alcohol and other motor fuels. The 
significance of these data from the standpoint of 
engine performance is discussed. Results of tests 
with different types of engines show that a 
higher thermal efficiency is obtainable with 
methyl alcohol than with benzene or a benzine- 
benzol blend. The anti-knock value of methyl 
alcohol is such as to permit it to be used at 
relatively high compression ratios. 


Gasoline-Alcohol Blends in Internal 
Combustion Engines, L. C. LicHty AND 
C. W. Pue ps, Ind. & Eng. Chem. 36 
(1938) pp. 222-30. 


The addition of ethyl alcohol to gasoline in- 
creases the octane number of the fuel. Ten and 
20 percent of alcohol, by volume, are equivalent, 
respectively, to 1 and 2 cc. of tetraethyllead per 
gallon of gasoline. Power output, thermal effi- 
ciency, and heat loss to the cooling water, with 
comparable mixture conditions, do not change 
appreciably with the addition of ethyl alcohol 
to the gasoline, except when this addition re- 
duces detonation and permits the use of opti- 
mum spark advance. The authors conclude that 
the substitution of alcohol blends for gasoline 
would result in an increase in volumetric fuel 
consumption of about 5 and 7 percent with com- 
parable mixture ratios for the 10 and 20 per- 
cent alcohol blends, respectively. Based on fuel 
consumption, ethyl alcohol should cost less than 
gasoline to warrant its use in 10 and 20 percent 
blends in engines with optimum compression 
ratios for present “standard” gasolines. It 
should cost about the same as “‘standard’’ gaso- 
line if both the blend and the gasoline are used 
in engines with optimum compression ratios 
suitable for each of the fuels. 


The-Classification of Tars and Oils 
According to Their Physical Properties, 
T. H. BraKeney, Jour. Soc. Chem. Ind. 57 
(1938) pp. 7-14. 


A classification of tars, oils, and pitches 1s 
suggested on the basis of their specific gravity 
and viscosity. Viscosity has been expressed as 
an approximate additive function with the form 
log (constant + log viscosity). When the addi- 
tive function of viscosity is plotted against spe- 




















The TUBE CLEANING STORY in PICTURES 


Almost as good as an actual tube cleaning dem- 
onstration, the many photos in this book have 
an informative value far beyond the possibility 
of mere words. Refinery engineers and execu- 
tives interested in tube cleaning (and who is 
not interested in this function so essential to 
refinery profits?) will want this book, giving in 
the universal language of pictures the details of 
latest developments in the tube cleaning art, in 
equipment and its application to refinery uses. 
Write for this book—Bulletin Y-4—and with 


: . nn any particularly obstinate tube cleaning 
4. ‘ ade job, come to“Tube Cleaning Headquarters.” 
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for the following 


TAYLOR FORGE 


PRODUCTS 


Flanges, Weldells, Welding Reducers, 
Welding Tees, Flanged Unions, Special 
Flanges, Orifice Flange Unions, Boiler Noz- 
zles, Welding Neck Nozzles, Spiral Welded 
and Spiral Riveted Pipe. 


PRINCIPAL ITEMS 
STOCKED IN HOUSTON 


THE 


CORBETT-WALLACE 
CORPORATION 


2418 Winter Street 
HOUSTON, TEXAS 


Distributors for 


TAYLOR FORGE & PIPE WORKS 


HOUSTON PHONE: C-5327; L. D. 363 








cific gravity, a convenient form of classification 
chart is obtained. Although this mode of classi- 
fication was designed primarily for products 
from the carbonization of coal, the author in- 
cludes a number of points for petroleum oils, 
and it is possible that the method might be ap- 
plicable to petroleum products. 


Technique of Machine Lubrication by 
Oils and Greases, E. HEIDEBROEK, Angew, 
Chem. 50 (1937) pp. 743-7. 

The author considers the lubrication of jour- 
nals and bearings from a theoretical and mathe- 
matical standpoint. He concludes that much 
lighter oils can be used successfully both under 
fluid and boundary lubrication conditions. 


The Principles and Practice of Lu- 
brication, A. W. NAsH AND A. R. Bowen 
(2nd Edition, 1937) pp. 345 + ix. Chap- 


man and Hall, London. Price 18s. 

The first edition of this book was published 
in 1929. The present edition is a new and up-to- 
date work rather than mere revised second 
edition. The book covers the mechanical, the 
chemical, the manufacturing and the utilitarian 
aspects of the subject. Typical of the subject 
matter are chapters on friction design and lu- 
brication of bearings, sources of lubricants, 
chemistry of lubricants, chemical and physical 
test of lubricating oils, and care of lubricants. 


High-Speed Diesel Engines, A. W. 
Jupce (3rd Edition, 1937) pp. xi + 430. 
Chapman and Hall, London. Price 18s, net. 

This work has become the recognized Br'tish 
reference book on the subject. The third edition 
appears as a revision of the second edition, 
published only four years ago, and indicates a 
desire to keep the book up to date in spite of 
the rapid developments in the high-speed Diesel 
engine field. 

Lubrication Discussion, /nst. Mech. 
Eng., Oct, 1937, Groups 1, 2, 3, 4, and Sup- 
plement. 

The discussion includes the widest range of 
subjects on lubrication and lubricants. Among 
the subject headings discussed are: Lubrication 
of synthetic-resin-bonded bearings, relationship 
of the pressure-viscosity effect to bearing per- 
formance, influence of pressure on film viscos- 
ity in heavily loaded bearings, re-examination of 
the hydrodynamic theory of bearing lubrication, 
lubrication of journal bearings with water-base 








‘S easy to join pipe the WeldELL way. 
A good welder naturally takes pride in 
making these simple, workmanlike, round- 
about welds, facilitated by the clean, bright 
machine-tool bevelled ends, tangents and 


ample “land” 
Fittings. 

It is emphatically not easy to join pipe the 
cut-and4it way. No welder could like this 


of Taylor Forge Welding 


difficult type of work or take 7 pride in 
the wiatghity job that results. Working to 
disadvantage, it is hard for him to produce 
a sound job, and impossible to produce a 
sightly one. 

Two elbows welded right the WeldELL way 
while one is bungled the mitred way is a 
conservative estimate of the time saved in 
doing the job the right way. 


Taylor Forge WeldELLS are available for all joints of all lines. 
The Taylor Forge line contains the largest range of sizes, thick- 
nesses and types. Do it right the FIRST time with WeldELLS! 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: Chicago, P. O. Box 485—-New York Office: 50 Church Street 


TAYLOR FORGE 
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Seamless Pipe Fittings for Welding 
% Trade Mark Registered 








Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 4 





lubricant, alteration of lubricating oil during 
use in internal-combustion engines, lubricating 
oil reclamation and the use of reclaimed oil, 
lubricating oil purification, service effects on 
lubricating oil, influence of water on the lubri- 
cating value of a commercial motor oil, lubrica- 
tion under high-temperature conditions with 
reference to the use of colloidal graphite, oil 
viscosity in relation to cylinder wear, cylinder 
lubrication of small-bore Diesel engines, filters 
as an aid to lubrication, oxidation behavior of 
internal-combustion engine lubricants, aero-en- 
gine lubrication and the performance of modern 
oils, cutting fluids, characteristics of gear lu- 
bricants revealed by the four-ball extreme-pres- 
sure lubricant-testing apparatus, practical con- 
siderations of lubrication and lubricants in re- 
gard to antifriction bearings, lubrication in 
wire-drawing, cutting fluids and cooling oils in 
machine tools, application of cutting fluids, ex- 
treme-pressure lubricants and lubrication, molec- 
ular forces in friction and boundary lubrication, 
sludge and deposits in turbine oils, flow charac- 
teristics of petroleum lubricants, effect of a 
number of elias substances on the lubricating 
properties of oils, oiliness in relation to viscos- 
ity, use of the four-ball extreme pressure lu- 
bricant-testing apparatus for ordinary lubricants, 
metallic soaps in lubricants, study of wear and 
lubrication by electron diffraction, viscosimetry 
as applied to petroleum products in the United 
States, influence of catalysts on oxidation of 
oils, testing of ball-bearing greases, the problem 
of oiliness, oxidation tests for motor oils, labora- 
tory tests for the study of the ageing of lubri- 
cants, experimental study of lubrication under 
conditions of extreme pressure, adsorption of 
oils in relation to lubrication, comparison of the 
behavior of various extreme-pressure lubricants 
in different testing machines, graphical solutions 
of viscosity problems, Swedish practice in the 
standardization of lubricating oils and principles 
of the testing of lubricants in the laboratory 
and on the test bed. 


U. O. P. Laboratory Test Methods 
for Petroleum and Its Products, p. 
250. Universal Oil Products Company, 
Chicago, Illinois, 1937. $3. 

The analytical and control laboratories of 
Universal Oil Products use A.S.T.M. methods 
as a fundamental background for all testing. 
However, in addition to this, many other test- 
ing procedures have been developed. These are 
compiled and described. The book is divided 
into twelve sections: analytical procedures; as- 
phalt and road oil; coal, shale and lignite; coke, 
crude oil; fuel oil; gas; gasoline; inhibitor; 
kerosene and diesel fuel; lubricating oils and 
solvents. 


Glycerine Useful 
Laboratory Aid 


| Sofemred plant chemist knows gly- 
cerine to some extent but not 
everyone realizes its wide diversity of 
helpful practical application in the lab- 
oratory. If glass-stoppered bottles have 
“frozen,” for example, place a few 
drops of a mixture of equal parts of 
glycerine and water on the lip of the 
bottle so the solution can seep down 
between the glass stopper and bottle 
neck. The glass stopper will, as a rule, 
come out easily. If it does not, try 
warming the glycerine solution before 
another attempt. 

Similarly, frozen glass stop-cocks on 
burettes and separatory funnels may be 
separated. Those ground glass connec- 
tions and joints on the newer inter- 
changeable types of apparatus are not 
immune to the tendency to lock to- 
gether. The glycerine solution will help 
here, too. 

Rubber tubing and sheeting will not 
crack or crumble so readily if coated 
with a thin film of glycerine to prevent 
excess drying and help keep the rubber 
soft and resilient. When making rubber 
connections to glass or to outlets for 
steam, air or gas, the use of glycerine 
as lubricant will make the job of con- 
necting easier, especially with heavy 
walled pressure tubing. Try glycerine, 
too, as a lubricant for ether extraction 
equipment and for stop-cocks and glass 
closures when used in the presence 0 
ether, benzine, chloroform or the like. 
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New Equipment for the Modern Plant | 





Dry Blender 
THE PATTERSON FOUNDRY & 

MACHINE COMPANY 

The Patterson Foundry & Machine 
Company, East Liverpool, Ohio, an- 
nounces a new conical type dry blender 
or mixer. This machine is suitable for 
the mixing or blending of dry powders, 
colors, pigments, chemicals, minerals 
and synthetic compounds of all kinds. 
This mixer is obtainable in several sizes 
and is built in plain steel, stainless steel 
and other metals. 

It is claimed for the new mixer that 
absolute uniformity is achieved in very 
short mixing time, and that even when 
additions as small as: one or two per- 
cent are incorporated in a large quantity 
of material a homogeneous product is 
secured. 

An improved method of loading and 
discharging has been worked into this 
new machine, and it may be easily 
cleaned so that many different materials 
can be handled in the same mixer. Ex- 
tremely low horsepower consumption 
is claimed. 


Clarifier 


GRAVER TANK & MFG. CO., INC, 
Graver Tank & Mfg. Co., East Chi- 
cago, Indiana, has announced the: new 
Seip multi-tray clarifier which is de- 
signed and built on an entirely new 
principle which involves upward sludge 
filtration by means of a periphery. As 
compared with center intake channels, 
the intake in the new Seip is said to 
be ten times as large, which reduced 
proportionately the rate of speed of in- 
coming liquids and results in minimum 
disturbance to the liquid. The Seip 
clarifier consists of one, two, or as 


Seip Clarifier. 


many as seven, round, inverted trays, 
supported by brackets attached to the 
inner side of the tank shell. The space 
within each tray forms a settling cham- 
ber, and if the solution to be clarified 
is thick and has solids in suspension, 
these solids collect on the top of. each 
tray (which acts as a bottom for the 
settling chamber above) and function 
as an entangling medium for light 
weight particles which would not other- 
wise’ quickly settle. This produces a 
clearer liquid, it is said. 

Immediately above each tray is a 
set of movable scrapers to carry away 
the surplus sludge. The scrapers are 
operated from a central shaft, the 
speed of which can be governed to suit 
specific gravity of the sludge encoun- 
tered and the depth of sludge desired. 
There is a liquid draw-off in the top of 
each chamber, located near the central 
shaft and as far as possible from the 
intake pipes, to allow for longer time 
for settling and the production of a 
clearer, cleaner liquid. The Seip clari- 
fier, built for hot or cold liquids, is fur- 
nished complete with vertical tank and 
fittings or can be accommodated to 
any existing tank. 


Safety Hats 
MINES SAFETY APPLIANCES CO. 

Mine Safety Appliances Company, 
Pittsburgh, Pennsylvania, is offering a 
new model of the McDonald Safety Hat 
—known as type “T” combining maxi- 
mum strength with cool, light weight 
wearing comfort, and made of dur- 
alumin (airplane metal). 

The duralumin shell, designed for the 
protection of workmen against falling 
of flying objects, is corrugated to pro- 
vide maximum resistance to blows and 
does not absorb radiated heat even 
when worn in sunlight. The genuine 
leather headband is spaced from the 
shell to assure continuous air circula- 
tion. Cradle-straps and head-bands are 
easily and quickly interchanged or re- 
placed. One-size shell for all head sizes 
simplifies stock requirements. 


Rotameter Flow Gage 


FISCHER & PORTER COMPANY 

Fischer & Porter Company, 110 W. 
Penn Street, Germantown, Philadelphia, 
announces the new “Universal” type of 
rotameter flow gauge, as a compact, 
neat, simple and inexpensive instru- 
ment. The taper Pyrex tube is mounted 
in a polished brass case which protects 
it against external damage. The bright 
red flow graduations are viewed through 
an ample slot. 

Knurled nuts at each end of the case 
hold the end pieces in position. These 
have both vertical and horizontal con- 
nections. By loosening the knurled nuts 
the end pieces can be swiveled about 
to make the horizontal connection face 
in any desired direction. The ball indi- 
cator float drops out when one of the 
knurled nuts is unscrewed. The height 
of the ball in the tube shows the rate of 
flow. Any capacity from a pint a day to 
50 gallons per minute can be secured. 
Gases are also handled by these rota- 
meters. 


April, 1938—A Gulf Publishing Company Publication 





Vacuum Packed. Electrodes 
HARNISCHFEGER CORPORATION 


Harnischfeger Corporation, Milwau- 
kee, Wisconsin, announces that the line 
of Smootharc welding electrodes are 
now being shipped in new vacuum- 
packed cans which eliminates the prob- 
lem of keeping welding electrodes 
fresh over an indefinite period. With 
the installation of the latest type of 
packaging machine at the end of elec- 
trode production line, the electrodes 
are taken from the drying ovens and 
immediately placed in the new contain- 
ers, and tops are hermetically sealed 
on. The contents then remain in oven- 
fresh condition regardless of the de- 
gree of moisture present in subsequent 
storage facilities. The new containers 
are quickly and easily opened with a 
key attached to one end. A beveled rim 
at the top of the can offers protection 
against injury after the top has been 
removed. Because of their shape the 
cans can be stacked in bins or. piles, 
requiring less space. The size and type 
of electrode is clearly marked on each 
so that it can be quickly found in 
stock. This practice allows the -con- 
sumer to buy electrodes in quantity 
and to store them with complete safety. 


Packing Glands 
CRANE PACKING COMPANY 


Crane Packing Company, 1800 Cuy- 
ler Avenue, Chicago, is offering a new 
type conical, self-aligning packing gland 
adapted for ammonia, air and gas com- 
pressors, reciprocating pumps and en- 
gines. The record shows that on some 
jobs which formerly averaged a repack 
every 30 or 40 days, this packing car- 
ried the same compressors 12 months, 
or more. 


The gland cup is made from nickel 
steel and fine bearing bronze, machine 
finished inside and out. When installed, 
it is packed with “John Crane” Super- 
Seal split packing inserts moulded -to 
fit the gland. Thé inner surface of the 
cup is tapered, the effect of which is to 
force the packing around the rod with 
each stroke. of the piston, instead of 
merely compressing it in the gland and 
stuffing box., 

Leakage and blowby are eliminated, 
even when machines are idle, and, 
using split packing inserts, a mainte- 
nance man can repack the gland in a 
few minutes. The ball and socket con- 
struction compensates for “float,” pres- 
ent in varying degrees in pumps and 
compressors, and prevents wedging or 
distortion of the cup where it meets 
the cast steel follower, if the studs are 
drawn up unequally when the gland is 
being adjusted. 

_Each follower is stamped, with a se- 
rial number so that when packing in- 
serts are needed, reference to this 
number enables the ‘manufacturer, to 
ship inserts moulded from® master ‘cups 
with the same number,’ carried in ‘stock 
in Chicago. By this artangement 
prompt delivery of glands and packing 
inserts, regardless of size, is assured. 
Any size or shape of follower may be 
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obtained to fit existing dimensions or 
conditions, although the two stud type 
is most generally recommended. . 

| This packing gland is adaptable for 
use on both the steam and liquid ends 
of pumps, and the power and compres- 
sion ends of gas compressors handling 





Crane Packing Gland. E 


cracking coil gases, still gases, butane, 
propane, natural gas, ammonia; also in 
pumps handling asphalt, tar, sludge, 
tank bottoms, liquid propane, butane. 
It is. likewise used on reciprocating 
pumps on bottom service, distillate 
service, reflux service, flash corrector 
service, high pressure gas compres- 
sors, and other refinery services where 
high pressures and temperatures create 
packing problems. 


Metameter 
THE BRISTOL COMPANY 

The Bristol Company, Waterbury, 
Connecticut, announces a new Meta- 
meter by which electrical units such 
as volts, amperes, watts, are measured 
and transmitted to a remote point. New 
features included in the design of these 
instruments have made it practical to 
apply this system of telemetering to 
electrical measurements, using standard 
measuring elements, it is claimed. The 
instruments have been adapted 
measuring and telemetering electrical 
measurements of all magnitudes. The 
principal involved has long been used 
by the company in transmitting read- 
ings of pressure, temperature, flow, 
mechanical motion, etc., from a trans- 
mitter at the point of measurement to a 





Bristol Metameter 





receiver, which is a recording or indi- 
cating instrument, at some distance 
away—a few feet or many miles. A cam, 
driven by a constant speed motor gives 
the electrical impulses required to oper- 
ate the system. This device is so de- 
signed that as it periodically engages 
and *releases the pointer arm of the 
measuring element, no strain is placed 
on the element. 


Rotary Pumps 


WORTHINGTON PUMP & MACHIN- 
ERY CORPORATION 


Worthington Pump & Machinery 
Corporation, Harrison, New Jersey, is 
now building a complete line of spe- 
cially designed rotary pumps. They 
are ruggedly constructed to efficiently 
transfer such chemicals as sulphonated 
oils, fatty acids, tallows, tars, asphalts, 
glues, gelatins, glycerine, petrolatum, 
residuum, hot bottoms, mineral oils, 
greases, animal and vegetable oils, mo- 
lasses, sugar syrups, glucose, cellulose 
acetates and ‘nitrates, viscose, rayons, 
cellophane and various film dopes. 

These pumps are available in iron, 
bronze, Monel, nickel, Everdur, stain- 
less steel, aluminum, etc., for capacities 
up to 700 g.p.m., pressures up to 150 
pounds per square inch, and viscosities 
up to 500,000 SSU or 110,000 centi- 
poises. 


Drum Truck 
THE WASH COMPANY 


The Wash Company, Danville, IIli- 
nois, announces the Grab-It Drum 
Truck which is designed to provide 
easy transportation of regular 50-gallon 
standard I.C.C. drums weighing from 50 
to 700 pounds. The device automatically 
grabs the drum; tilting the handle raises 
the drum to transporting position and 
automatically releases it at destination 
by tilting the handle forward. 





Grab-It Drum Truck 


The operator tilts the truck, which is 
equipped with  roller-bearing iron 
wheels, forward and moves it into an 
engaging position with the drum to be 
transported. The grab members are 
curved suitably at the forward ends, 
and move pivotally to adjust them- 
selves to the accurate portions and con- 
tact with the correspondingly curved 
surface of the container. 

With the grab members in this posi- 
tion, they will close. in to grip firmly 
when the truck is tilted toward the op- 
erator, and due to the ring in the con- 
tainer, will cause the object to be ele- 
vated, as shown in illustration. The 
user then can transport the object while 
held in this position with ease, and upon 
depositing it the truck can be moved 
freely out of engagement by again tilt- 
ing the handie forward. 
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Duplex Power Pumps 
TAURARE INCE & COMPANY 
Fairbanks, Morse & Company, 900 
South Wabash Street,. Chicago, has an- 
nounced a new line of duplex power 
pumps having 8-cover side-pot type fluid 
ends and enclosed, self-oiling power 


ends with herringbone gears and large 
roller bearings. 





Fairbanks-Morse Duplex Power Pump 


These pumps were designed to meet 
every requirement for pumping free- 
flowing liquids in quantities up to 187 
g.p.m. and at pressures up to 1000 
pounds per square inch. They are avail- 
able as basic pumps, with pulleys for 
belt drive, or as complete, compact 
motor-driven pumps covered by a 
single manufacturer’s guaranty. 

The 8-cover side-pot type of fluid 
end, with each suction and discharge 
valve located accessibly in its own valve 
pot, ‘:permits easier servicing than do 
other types of fluid-end construction. 
Individual valve pot covers are of 
course much more easily removed than 
are larger onés covering several valves. 
Fluid-end passageways are large and 
direct, offering low resistance to flow 
and contributing to excellent economy 
of operation. 

Quiet, efficient herringbone gears in- 
sure a smooth flow of power, with little 
vibration, from power end to fluid end. 
Generous crank-shaft and pinion-shaft 
roller bearings reduce mechanical fric- 
tion to a minimum. The self-oiling con- 
struction employed in the power end as- 
sures positive lubrication of all gears, 
connecting-rod bearings and crossheads. 
There is sufficient space between the 
two removable-gland type _ stuffing 
boxes so that there is easy access for 
inspection or servicing, and so that no 
part of the piston rod enters both 
stuffing boxes, preventing oil from en- 
tering the fluid end and water from 
entering the power end. 


Diesel-Driven Arc Welder 
LINCOLN ELECTRIC COMPANY 
Lincoln Electric Company, Cleveland, 
Ohio, announces that a new Diesel en- 
gine, which differs radically from the 


_popular conception of this type of pow- 


er in that it compares favorably with 
gasoline engines in simplicity, weight 
and cost, as well as operating speed, 
has been adopted for driving arc weld- 
ing generators. Development of this 
new engine brings the economy of 
Diesel operaticn to all applications of 
welding requiring engine-driven arc 
welding genérators. 

The new Diesel-driven welder is the 
result of extensive research and testing 
to develop a power plant of correct 
design and construction to meet re- 
quirements of welding service. Built to 
the specifications of Lincoln engineers, 








HUGE—YET UNIFORM IN PHYSICAL PROPERTIES 


Necesstry hastens many a discovery. When deep 
drilling in the oil industry created the need of extra- 
heavy. extra-durable drill collars, their service 
requirements and economical construction presented 
some new machine-shop problems. Among them was 
the finding of a steel which could be heat treated in 
long, massive chunks (sometimes 8 tons and 40 to 50 
feet long) to produce uniform high physical properties 
and yet be readily machinable. 


Chrome-Molybdenum (SAE 4140) steel proved the 
solution. It is widely chosen for this purpose because: 
(a) It develops the requisite physical properties. (b) It 
responds well to heat treatment—hardening uniformly 
through the large sections involved. (c) Its machin- 
ability at the relatively high hardness is excellent. 
(d) It is not susceptible to temper brittleness. And 
— with all its unusual fabricating and service quali- 
ties, it is comparatively inexpensive. 


Have you heavy-forging problems involving peculiar combinations of service and fabricating requirements? 
There’s a Moly steel, most likely, that’s exactly suitable. Investigate. Our free book, “Molybdenum 
in Steel,”’ will prove helpful. Climax Molybdenum Company, 500 Fifth Avenue, New York City. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 
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What do YOU want to 
pump in your refinery? 


If your requirements include the pumping of 
products from gasoline to still bottoms—at 
temperatures from —50° to 700° F.—in capac- 
ities from 1 to 3500 g.p.m.—and discharge 
pressures up to 400 Ibs. per sq. inch—there is 
a Kinney Pump, either one of the Heliquads 
shown here or a Rotating Plunger Type which 
will serve your purpose. 


eure 
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Model A Heliquad, External Bearings 


Model A Heliquad, with external bearings and 
timing gears, is a general service pump han- 
dling all kinds of Nquids, with or without 
lubricating qualities; cold or hot; viscous or 
non-viscous. 





Model B Heliquad, Internal Bearings 


Model B Heliquad pumps are offered for han- 
dling liquids possessing some lubricating value 
as internal bearings and timing gears operate 
in direct contact with the fluid pumped. 





Model G Heliquad, Overhung Bearings 


Model G Heliquad, a modification of Model A, 
has all bearings and timing gears on drive 
side and rotors overhung; capable of handling 
the same materials as Model A but designed 
for low pressures. 


KINNEY MANUFACTURING CO. 
3539 WASHINGTON ST., BOSTON, MASS. 


NEW YORK: 30 Church Street 
CHICAGO: 1202 Buckingham Bldg. 
DALLAS: 808 Santa Fe Bidg. 
PHILADELPHIA: 725 Commercial Trust Bldg. 
LOS ANGELES: 1333 Santa Fe Avenue 














Lincoln Diesel Engine Driven 
Arc Welder. 


the engine has been operated in the 
field in severe service and has per- 
formed satisfactorily under all condi- 
tions. 

This new welder cuts fuel costs 33 to 
86 percent, depending upon the price of 
fuel oil used. For instance, at full load 
operation, it uses only 1.5 gallons of 
fuel oil per hour as compared to 2% 
gallons of gasoline per hour required 
for the conventional gasoline engine 
driven welder. In many cases, total sav- 
ings including such items as transporta- 
tion of fuel, loss, etc., are therefore, as 
high as 40 cents per hour. 


Maximum efficiency and service econ- 
omy of the engine are assured by a 
new Diesel principle embodying pat- 
ented combustion chambers. By accel- 
erating turbulence of the fuel and air 
mixture, this scientific device affords 
more complete combustion, increasing 
efficiency, and minimizing smoke and 
noise. Also, the position of this com- 
bustion chamber, relative to the piston, 
provides uniformly distributed pressure 
on the piston. 


Safety Valve 
J. E. LONERGAN COMPANY 


. E. Lonergan Company, 211 Race 
Street, Philadelphia, announces an im- 
proved safety valve designated as model 
“WTN” in which the manufacturer 
states, have been incorporated all of 
the best features developed during 
many years of manufacture of such de- 
vices. It is as simple and practical as 
can be made and yet give a high lift 
and large capacity, it is said. The valve 
has an advantage in that it has a full 
throat tube seat area which will induce 
a high capacity and cause no restriction 
of the flow. This“is accomplished with 
the necessity of an excessive lift which 
results in a tax on the spring and 
lessens its life. The disc is top guided, 
and the spring encased, placing it out of 
the flow of: steam or hot liquids. The 
working parts of the valve are sym- 
metrical in design, calculated to allow 
even expansion and contraction through 
the ‘uniform heat transfer from one 
working part to another, thus relieving 
the abrasive or tearing action across the 
seat, caused by the surfaces expanding 
and contracting unevenly. The “WTN” 
valve can be manufactured from any 
metals suitable for its intended service 
and in accordance with specifications 
for gases or liquids of any nature. It 
is furnished with flanged inlet and out- 
let, flanged inlet and screwed outlet 
or screwed inlet and outlet. 
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Metering: Valve - 
MEHLER, INC. 

Mehler, Inc., of 5113 Liberty Avenue, 
Pittsburgh, is offering a new Oil and 
Tar Burner Special Metering Valve; of 
the non-clogging, self-cleaning type, 
one valve body; tapped ™%4, %, or 
14-inch. 

Designed to cover flows of large or 
small oil burners with a lever travel of 
7¥% inches over a large black and nickel 
dial of 240 degrees, giving control from 
zero to 100 gallons per hour at 10 
pounds gauge; 144 gallons at 40 pounds 
gauge and a maximum flow of 180 gal- 
lons at 75 pounds gauge. Flow through 
this valve can be increased by opening 
the rotor restricting orifice so that the 
full flow of a %-inch pipe can be frac- 
tionated. 

It will pass the very heavy fuel oil 
without trouble of clogging or fading 
of flame and with the least attention of 
operator, it is claimed. 


Replacement valve seat and rotor of 
nickel, chrome, iron and the orifice is 
variable in one spot like the pupil of 
the eye. The orifice opens and closes 
like shear-blades, and this makes it 
self-cleaning. 


Triangular orifice through 240 de- 
grees travel from zero to the full supply 
pipe area through the entire valve, lever 
operated with large dial and made in 10 
full flow pipe sizes, largest 3-inch tap. 
These for flow control, such as air to 
gas proportioning, gas burners, or any 
fluid. A flow orifice restricting rotor can 
be installed to offer any fraction of the 
full pipe as the maximum wide open 
setting. 


Aluminum Dock Hose 
CHIKSAN OIL TOOL COMPANY 


Chiksan Oil Tool Company, Ltd., 
Fullerton, California, has placed on the 
market a new dock hose made of special 
aluminum heat-treated alloy, designed 
for handling petrole- 
um products, under a 
safe working pressure 
of 500 pounds. The 
special alloy offers 
these advantages with 
safety; higher loading 
pressure, non - spark- 
ing, non-deteriorating, 
flexibility without in- 
jury, elimination of all 
fire hazards. 

Chiksan ball-bearing 
swing joints are used. 
Double rows of hard- 
ened steel balls not 
only carry all radial 
loads, but also main- 
tain a_pre-regulated 
thrust load upon the 
packing element, 
keeping it pressure- 
tight and leak-proof. 
The joint cannot bind 
nor get out of adjust- 
ment. There is noth- 
ing to interfere with 
free and complete 360° 
swiveling, and its 
sleek, streamlined ex- 
terior has no projec- 
tions to catch on 
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Chiksan 


workmen’s clothes. 
Aluminum There are no packing 
Dock Hose glands to require 












JERGUSON 
REFLEX GAGES 


Year in, year out Jerguson has served the 
industry, supplying these accurate, dependable 
gages for steam boilers and for indicating 
liquid levels in tanks, towers, stills, etc. Every 
oil man knows— 
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Safe and dependable at all temperatures and 
pressures. Furnished with or without valves 
for every type of service. Full information 
upon request. 


JERGUSON GAGE & VALVE CO. 


87 FELLSWAY 
SOMERVILLE, MASS. 


For the 








Refiner: 


‘Liquid Level Controls 


Davis Liquid Level Controls are 
offered in a complete range of 
sizes and types, including units 
featuring the new “DIA-BALL” 
packless heads. The combina- 
tion at the left shows a No. 
161 D Packless Float Box ac- 
tuating a No. 66 B Packless 
Balanced Valve. Ask for de- 
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scriptive bulletin. 





Solenoid Valves 


Because Davis has long specialized 











in automatic valves for every type 
of service, the problem of giving 
you exactly what you want in a 
solenoid operated valve is just a 
matter of knowing your require- 
ments. Standard designs are avail- 
able from stock to meet practically 
any condition. Special assemblies 
can be produced on short order. 
The solenoid valve shown at the 
right is No. 97 SB featuring the 























“DIA-BALL” packless head and ex- 
plosion-proof solenoid case. Litera- 
ture on request. 

















Pressure Regulators 


The Davis line of pressure regulators is com- 
plete—there is a type and size available to fit 
any job, whether it be for gas, oil, steam, 
air, or water. Davis recommendations are not 
biased by any favored types. As the job dic- 
tates, you are free to choose between direct 
or pilot control . . . spring or weight loading 
- . » piston or diaphragm action. The type 
illustrated at the right is No. 14 C featuring a 
weatherproof housing for outdoor applica- 
tions. CHOOSING the right type of regulator 
for any particular application is made easy by 
the new Davis Regulator Service Chart. Speci- 
fications and ratings according to service. 
Write for a copy. 

















Gas Back Pressure 
Valves 


Davis Valves for gas service 
include the popular No. 330 
Back Pressure Valve shown at 
the left. It is convertible for 
either vacuum or kack pres- 
sure merely by reversing the 
counterweight. It features 
weatherproof construc- 
tion, high sensitivity, and 
resistance to corrosion and 
wear. Complete range of standard sizes carried in stock. 







































Strainers 


Davis Strainers are outstanding for 
their excellence of design and quality 
of construction. They are produced in 
Y-type (illustrated at left) and basket 
type styles. Sizes from 3%” to 12”, of 
bronze, semi-steel, or steel, for steam, 
air, gas, water, and oil service. 


DAVIS REGULATOR CO. 


2515 S. Washtenaw Ave., Chicago, Ilinois 
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LEACH 


FRACTO 


CONDENSERS 


for High Pressure 
EViteM Mousleloe-talta-s 


Pr. 


~{f aoe 


Also Heat Exchangers for Vac- 
uum and Atmospheric Service. 


cto \ Patented in the United 
States and Foreign 


Countries 


C. H. LEACH CoO., Inc. 


117 Liberty Street, New York, N. Y. 









‘PETROLEUM 
REFINERY 








ENGINEERING 


Petroleum Refinery 
Engineering 


By W. L. NELSON 
Consulting Petroleum and Chemical Engineer, 


Professor of Petroleum Refining, 
University of Tulsa 





647 pages, 6x 9, 185 illustrations 
$6.00 


4 guidebook for plant managers, superintend- 
ents, chemists, engineers, and other refinery 
men. Provides a complete engineering treat- 
ment of petroleum processing, emphasizing 
its relation to chemical engineering. Covers 
fundamentals, many details of the design and 
operation of petroleum equipment, economical 
aspects, etc. Includes illustrations or examples 
of almost all important calculations, 


Order from 


GULF PUBLISHING COMPANY 


3301 Buffalo Drive Houston, Texas 
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tightening, and the joint is unaffected 
by heat, cold, and a variety of corro- 
sive fluids. These joints are available in 


“a wide variety of rotating actions. 


The Chiksan aluminum dock hose can 
be furnished in 4 and 6-inch sizes, and 
in lengths to conform with other stand- 
ard equipment. Standard lengths are 50 
feet with 5 joints and 12 swivel points 
that insure the necessary flexibility. A 
complete 6-inch x 50-foot transferring 
hose with standard flange ends weighs 
only 490 pounds and can be easily han- 
dled without crane equipment. 

This new aluminum equipment is in 
addition to the company’s line of ail 
steel and malleable iron flexible joints 
for refineries, dock risers and high pres- 
sure rotary and cement hose. 


Explosimeter 


MINE SAFETY APPLIANCES 

COMPANY 

Mine Safety Appliances Company, 
Braddock, Thomas and Meade Streets, 
Pittsburgh, recently placed on the mar- 
ket the Explosimeter, a 
pocket-sized instrument for quickly and 
easily determining the presence of com- 
bustible gas hazards. 

The M. S. A. Explosimeter is de- 
signed to meet the demand of operat- 
ing men for an instrument that can be 
carried about on the job and operated 
by any workman. It shows whether 
gas concentrations are within or above 
the explosive range. In size and weight, 
the M. A. Explosimeter compares 
with a small folding camera, and can 
be carried either in a pocket or on a 
shoulder strap. 

Dependability, compactness and easy 
operation give the Explosimeter a wide 
range of application. Some of the fields 
in which it is now being used include: 
distilleries, public utilities, oil refin- 
eries, paint and varnish plants, iron and 
steel mills, chemical by-product plants, 
etc. It is especially well adapted to use 
by municipalities for investigating fire 
hazards, testing sewers, manholes, and 
checking for gas hazards in sewage 
disposal plants. Copies of an interest- 
ing and well illustrated bulletin on the 
M. S. A. Exposimeter, just published, 
are available. 


Circuit Breaker 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 


Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Penn- 
sylvania, announces a new heavy duty 
d-c. air circuit breaker said to be par- 
ticularly suitable for applications where 
the utmost in reliability and trouble 
free service is demanded. The contacts 
represent a departure from previous 
practice in circuit breakers of this type. 
No carbon is used and the main and 
auxiliary contacts are so arranged that 
magnetic reaction at high currents in- 
creases contact pressure. 

The main contacts have the station- 
ary portions semi-flexible while the 
moving contact is solid. Thus any mag- 
netic reaction set up by heavy currents 
forces the stationary contacts outward 
against the moving contact thereby 
maintaining contact pressure until the 
breaker actually starts to open. Similar 
action takes place on the secondary an 
tertiary contacts. 

The various parts such as frame, con- 


tact arm, goggle levers, etc., are made 
unusually strong so as to withstand the 
huge forces set up by currents of the 
order of several hundred thousand 
amperes. 


The mechanism is mechanically trip 
free from the closing solenoid or op- 
erating handie so that the breaker will 
open immediately if an attempt is made 
to close it against an extreme overload 
or short circuit. 


Particular attention has been paid to 
the use of special materials and finish 
so as to obtain the maximum possible 
resistance to corrosion. The main con- 
tact are silver plated and tungsten 
compositions are used for the arcing 
tips. 

Air dashpots provide easy closing and 
opening by absorbing the energy of the 
moving parts. 

So effective is this construction as a 
whole that huge currents may be inter- 
rupted repeatedly without requiring 
maintenance on any of the contacts. 

Single pole circuit breakers are avail- 
able in either pedestal or panel mounted 
types in current ratings 2000 to 10,000 
amperes up to 750 volts d-c. 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 
WILLIAMS, BROWN & EARLE, Inc. 
Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 














For 
_ Safety 
” Specify 
KERLOW 
FLOORS 


KERLOW gratings and safety steps are 
made in all riveted and rectangular types 
and cut to fit your exact requirements. 





For: Subways, boiler room floors, walk- 
ways, fire escapes, platforms, areaways, 
sidewalks, trench covers. KERLOW Bridge 
Paving (open and solid types). 


Ask about Kerlow “BOLDE]” Safety Steps. 
—The latest advancement in safety steps. 





Write for Catalog 
Representatives in Principal Cities 


KERLOW STEEL FLOORING CO. 


Dept. R 


210 Culver Ave. Jersey City, N. |. 
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After thorough investigation 
and tests Star Equipment 
Corporation decided on 
Anderson Super-Silvertop 
traps because of their greater 
efficiency and dependa- 
bility. Other purchasers like 
the choice of straight-in-line 
or elbow connection. The saving in fittings and 
labor, greater capacity and guided bucket are 
other features that make Anderson Super-Silver- 
tops the choice of thousands of steam trap users. 
Get the facts about Super-Silvertop, write today. 


THE V. D. ANDERSON COMPANY 


1985 WEST 96TH STREET - CLEVELAND, OHIO 
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FOR 
CENTRIFUCAL and 
ROTARY PUMPS 


RE YOU handling hot water, cold 
water, caustic solutions or weak 
acids in your Rotary or Centrifugal 
Pumps? If so, you probably are already 
acquainted with GarLock 234 Rotopac, 
for thousands of engineers are ordering 
tons of it annually. This material is 
made from long fibre asbestos yarn, 
braided square and specially lubricated 
and graphited for service on rotary shafts. 
If you are not using GARLOCK 234, place 
your initial order now—and watch its 
superior performance. All sizes from 
YY” to 14”. 


THE GARLOCK PACKING COMPANY 


PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada, Limited, Montreal, Que. 


Tulsa, Okla. Los Angeles, Calif. 
Houston, Texas 
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Republic Opens World’s 
Largest Strip Mili 

EPUBLIC Steel~ Corporation for- 

mally opened its new 98-inch hot 
and cold strip mills in the Cuyahoga 
Valley at Cleveland, Tuesday, March 15, 
with a large group of newspaper and 
trade paper editors present for the 
event. The mill is the largest, fastest 
and most modern continuous strip mill 
in the world. 


Ushered through nine large buildings 
comprising the plant by Republic execu- 
tives, the editors witnessed the opera- 
tion of the mills which roll strip steel 
94 inches wide from slabs which speed 
through a series of electrically con- 
trolled roughing and finishing mills to 
the coiler almost a quarter of a mile 
away in as little as 240 seconds. Steel 
moves through this mill at speeds up to 
2121 feet per minute and is wound into 
coils weighing as much as 12,500 pounds 
apiece. The plant has a capacity for 
production of a million tons of hot and 
cold rolled sheet and strip per. year. 


The mill buildings cover 21 acres and 
stand on a 182-acre site, part of which 
is land which was made by changing the 
Cuyahoga River channel, a feat which 
required removal of more than a million 
cubic yards of dirt. The most modern 
types of handiing equipment; electrical 
devices which give absolute control of 
working temperatures and _— speeds 
throughout the hot rolling, pickling, 
annealing and cold rolling departments; 
and scientific lighting provide efficiency 








Republic’s new Strip Mill is world’s largest. 


and ideal working conditions through- 
out the plant, which has a potential em- 
ployment capacity of over 2000 men. A 
large welfare building and an office 
building complete the group. 


This picture shows the bubble towers, where the crude oil is separated into raw 
products by the fractional distillation of the oil, in the miniature refinery which 
will be a most interesting exhibit for the visitors to the International Petroleum 
Exposition, May 14 to 21, at Tulsa. The tanks, retorts, stills, bubble towers and 
pipe connections are made of glass so that the actions of the refinery can be 
watched as they occur. In the part of the model shown above the crude oil is 
heated until all but the heaviest fractions are vaporized, then the vapors are 
passed in the bottom of the bubble tower where the vapors are gradually cooled 
as they rise, separated and collected in trays placed at various heights in the 
tower..The heavier oil vapors condense first in the lower trays, then gas and then 
kerosene. The light gasoline vapors pass out the top of the tower and then are 
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cooled and condensed, This model also shows the cracking process. 


Following an extended inspection of 
the mills, with their 21 acres of floor 
space, the guests were entertained at 
luncheon and were welcomed by the 
corporation’s president, R. J. Wysor, 
who was introduced by E. L. Shaner, 
president of Penton Publishing Com- 
pany. At the dinner which concluded 
the day’s celebration, T. M. Girdler, 
Republic chairman, and C. M. White, 
vice president in charge of operations, 
spoke. They were introduced by A. C. 
Ernst, president of Cleveland Chamber 
of Commerce. 


Socony Vacuum Purchases 
Universal Operating Rights 
OCONY-VACUUM Oil Company, 


Inc., which operates 17 refineries in 
ten states in this country, recently pur- 
chased from Universal Oil Products 
Company full operating rights under all 
of Universal’s pyrolytic cracking pat- 
ents. The price is reported to be sev- 
eral million dollars. Socony-Vacuum 
also acquires rights, conditionally, un- 
der other Universal patents as well. The 
agreement was signed by President H. 
J. Halle- for Universal and by Vice 
President H. F. Sheets for Socony- 
Vacuum: For many years Socony- 
Vacuum has been a licensee of Gaso- 
line Products Company, possessing full 
rights under all of the cracking patents 
of that company and its associated com- 
panies, including Standard Oil Company 
of New Jersey, Standard Oil Company 
(Indiana) and The Texas Company. 

In cooperation with Sun Oil Com- 
pany, Socony-Vacuum Oil Company has 
spent some years in the development of 
the Houdry catalytic cracking process. 

As a result of the new contract, Uni- 
versal Oil Products Company’s in- 
fringement: suit in the U. S. District 
Court for the District of Delaware 
against White Eagle Oil Corporation, 
now a Socony-Vacuum subsidiary, will 
be dismissed. 
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HE new Industrial Department re- 

cently announced by the Westing- 
house Electric and-Manufacturing Com- 
pany to meet the changing conditions 
in industrial markets will consist of six 
industry sections— Metal Working; 
Mining; Petroleum and Chemical; Pub- 
lic Works and Communications; Gen- 
eral Mill; and ‘Marine Electrification. 

The managers for the various sections 
as announced by C. B. Stainback, man- 
ager, are: Leslie M..Gumm, manager, 
metal working section, will be in charge 
of electrification of steel mills and auto- 
motive plants. Gumm comes to his new 
position from the Chicago office where 
he has been in charge of similar activi- 
ties for the Northwestern district. 

J. S. Parry, Jr., manager, mining sec- 
tion, is a graduate of Princeton, 1920, 
and since then has been associated with 
Westinghouse sales work. Since 1924 he 
has been located in the New York 
office, first as salesman and since the 
early part of 1937 as Eastern district 
general industry supervisor. 

Q. M. Crater, manager, petroleum and 
chemical section, is a Purdue graduate, 
1927. He has served Westinghouse in 
various field and headquarters sales ca- 
pacities. He comes to his new position 
from the sales department, steam di- 
vision. 

J. H. Jewell, as manager, heads a new 
section known as public works and com- 
munications section. Included in its 
scope are public works, communica- 
tions, amusements and relations with 
architects, and consulting engineers 
whose major work identifies them with 
the above industries. Jewell is a gradu- 
ate of Pratt Institute, 1920, and since 
that date has been associated with 
Westinghouse sales at headquarters and 
in the Middle Atlantic district. Since 
1928 he has had charge of the construc- 
tion section at Philadelphia. 

G. D. Bowne, who has been manager, 
general mill electrification section, con- 
tinues in that relationship. Included in 
this section are important industries 
such as paper, textile, food and rubber. 

J. R. Fulton continues as manager of 
the marine electiification section. This 
section is responsible for the sale of 
electrical auxiliaries to the navy and 
merchant marine and shipbuilding com- 
panies, and companies manufacturing 
equipment exclusively for shipbuilding. 


CCHIKSAN Oil Tools Company, Ltd., 
\ manufacturers of ball-bearing swing 
joints, announces that it has established 
a new branch office at 229 Shell Build- 
ing, Houston, Texas. Herb E. Maland, 
for the past several years in the engi- 
neering and sales departments at the 
company’s Fullerton, California, head- 
quarters, has been transferred to Hous- 
ton as district sales manager for the 
Texas-Louisiana areas. 


EPUBLIC Steel Corporation, Cleve- 
land, Ohio, announce the appoint- 
ment of W. B. Young Supply Company, 
Kansas City, Missouri, as jobber for Re- 
public’s tubular products. The firm, or- 
ganized 54 years ago, has branches in 
Hutchinson, Kansas, and Joplin, Mis- 
souri, 


THE National Lubricating Grease In- 
stitute announces the transfer of its 
executive-secretarial offices from the D. 
S. Hunter & Associates, Cleveland, to 
George W. Miller, 498 Winspear Ave- 
nue, Buffalo, New York. 





S. R. FUNSTEN 


S. R. Funsten, formerly manager of the 

technical division, Filtrol Corporation, 

has been appointed manager of sales for 

the company and has been transferred 

from Philadelphia to the general sales 

offices of the corporation at 315 West 
Fifth Street, Los Angeles. 


Bea Steam Gage & Valve Com- 
pany, announces that its Chicago 
office has moved to new headquarters in 
the Marquette Building. There has been 
no change in the personnel. Theo. Breor 
continues as Western district sales man- 
ager and is assisted by Charles Demp- 
sey and Douglas Kier. 


MERICAN Steam District Com, 

pany, North Tonawanda, N. Y., 
manufacturers of expansion joints and 
other steam distribution equipment, an- 
nounce the appointment of M. J. Gib- 
bons Supply Company as district rep- 
resentative for the Dayton, Ohio, terri- 
tory. Also the Pacific Factors, San 
Francisco, California, has been appoint- 
ed representatives in that district . 


NIVERSAL Oil Products Company, 

Chicago, announces the appointing 
of R. G. Cocanower as a member of its 
sales engineering staff. It is understood 
that his work will be mostly in the Mid- 
Continent field where he has had long 
experience as an executive in both sales 
and operating departments of refineries. 
He was-manager of Olney Oil & Refin- 
ing Company, Olney, Texas, from 1929 
to 1935 at which time he went with 
Waggoner Refining Company, Vernon, 
Texas, as manager leaving this position 
to join Universal’s staff. 


UIMBY Pump Company, Newark, 
N. J., announced the appointment 

of Arch Bowman, Kennedy Building, 
Tulsa, Oklahoma, as representative for 
the company in the Oklahoma territory. 


HIOKOL Corporation, manufac- 
turers of oil-proof synthetic rubber, 
announces that after April 1, the general 
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Improve 
Diesel 


Performance 








With a SAFE, 


THOROUGH 
Oakite Cleaning 


b bom: know how heavy and scale 

deposits raise the dickens in 
the cooling jackets of; Diesel én- 
gines. Lubricating oil consump- 
tion goes up. Uneven cooling may 
cause seizure of pistons, scoring 
of cylinder linings. 7 


Removes Scale Safely 


There’s no need to put up with 
this loss im cooling efficiency 
when you can remove every trace 
of rust and scale quickly, safely, 
economically. Just circulate a so- 
lution of Oakite Compound No. 32 
through the system. Dissolves the 
scale so it is readily and com- 
pletely flushed away. 





Free Booklet 


A short concise booklet on Oakite 
Compound No. -32 tells the com- 
plete story. Have us send you a 
free copy .of. it. No obligation. 
Write for it today. 


Manufactured only by 
OAKITE PRODUCTS, INC. 
50B Thames St., New York, N. Y. 


Branch Offices and Representatives in All 
Principal Cities of the U.S 





ertified cleanin 





MATERIALS & METHODS FOR EVERY ‘CLEANING REQUIREMENT 
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Newark Monel metal filter cloth 
with vulcanized rubber gasket. 


REFINERY 
WIRE CLOTH 
PRODUCTS 


Wire cloth of all metals, in all 

meshes, weaves and sizes, for ev- 

ery refinery service. Also Testing 

Sieves, Shakers, Riddles, Screens, 
Sifters, etc. 


NEWARK WIRE CLOTH CO. 

364-378 Verona Ave., Newark, N. J. 

Sales a ng ty Chicago, Detroit. 
ed 


Los Angeles, r 
Tulsa, Havana 














“a NG LIFE IN “erp 


BOR 


A packing especially designed for 
pumps in the oil industry, handling 


BUTANE, NAPHTHAS 
and all Light Stocks 


Does not contain glycerine in its 
lubricating compound. 

Does not get hard and avoids over- 
heating and friction on the pump 
shaft. 
















NOW | KNOW WHICH 


PACKING TO USE 





Write for 
Complete 
ABC 
Packing 
Chart 


Send for free working sample. State size. 


GREENE, TWEED & CO. 


Sole Manufacturers 
108 DUANE STREET. NEW YORK 
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office and laboratory of the company 
will be ‘located at 870 North Clinton 
Avenue, Trenton, New Jerséy. For the 


»past seven years the company’s plant 


and general offices have been in Yard- 
ville, New Jersey. 


ARKHILL-WADE, Inc.,. Los An- 

geles, California, construction and 
consulting engineers announce the ap- 
pointment of R. Keith Lamont as sales 
engineer and-L: G. Kepler as purchas- 
ing agent. Kepler formerly filled the 
post of auditor while Lamont was a 
member of the firm’s office and field 
engineering staff. The firm specializes 
in construction of compression and ab- 
sorption gasoline plants, butane produc- 
tion units, stabilization systems and 
similar processes and plant. 


Hear Marley Company, formerly lo- 
cated at 1915 Walnut, Kansas City, 
Missouri, has recently moved into its 
new warehouse and office building in 
the Fairfax industrial district of Kan- 
sas City, Kansas, and the new address 
is 3001 Fairfax Road. The new building 
is modern in every respect and fire 
proof, and equipped with a modern 
heating and ventilating plant. 


Pp BRQUNCEMENT has recently been 
made by Struthers-Wells, Warren, 
Pennsylvania, that arrangements have been 
completed under which Gordon M. Jackson 
has become affiliated with the company as 
New York district manager of the Heat 
Exchanger Division. Jackson brings to his 
new work a broad experience in the equip- 
ment field in California, Texas, Oklahoma, 
and the east. He is best known in the in- 
dustry as founder and head of Jackson 
Engineering Corporation of Tulsa, an or- 
ganization serving the gasoline recovery 
field. Upon the merging of his company 
with Alco Products in 1932, Jackson be- 
came general sales manager of Alco. In 
1933 and 1934 he was associated with Witt 
Ice & Gas Company in the organization of 


that company and the development of its 
dry ice business utilizing natural carbon 
dioxide gas from wells in New Mexico. 

In his new capacity Jackson will guide 
the design, application and sales of Struth- 
ers-Wells heat exchanger equipment in the 
New: York district, especially for the oil 
and natural gas industries. He will make 
his headquarters at the company office in 
the R.C.A. Building, 30 Rockefeller Plaza. 


Pa tireet dey whe of George T. Ma- 
haney and James D. Platt as east- 
ern and western retail sales managers, 
respectively, of the Diesel Engine Di- 
vision, General Motors Sales Corpora- 
tion, has been announced by William 
J. Davidson, general sales manager. The 
two, whose territories will be divided 
roughly by an imaginary line extending 
from Mobile, Alabama, northward 
through Chicago and Milwaukee, will 
maintain their offices at the headquar- 
a4 of the new Diesel division in Cleve- 
and. 


R: A. HENDRICKSON, who has 
been in the employ of Crane Com- 
pany, Chicago, for 20 years, has been 
appointed manager of the oil sales 
section by W. H. Pape, manager of the 
valve and fitting department. 

For many years Hendrickson had 
charge of the design of steel products 
to meet the developing conditions of 
increasing pressures and temperatures, 
particularly in the oil industry. Sup- 
plementing this, he has been a special 
engineer in the oil sales section for the 
last three years, working principally 
on solution of problems in this 

eld. 


OHN F. CUNNINGHAM, supervisor 

of production for the General Elec- 
tric Company since September, 1931, 
has been appointed assistant to the vice 
president in charge of manufacturing, 
succeeding Myron F. Simmons, who is 
retiring. 





Two 4000-barrel Hortonspheres at the Gulf Oil Corporation refinery at Port 

Arthur, Texas. These vessels are 35 feet 3 inches in diameter and are used to 

store butane. They are designed to operate at a maximum pressure of 100 pounds 
per square inch, and were erected by Chicago Bridge & Iron Company. 
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Your experience with~ 
pipe tools makes it 
easy for you to see at once why this 
patented RRIF:1ID Cutter saves you 
money on cutter wheels and gives you 
far cleaner cuts. 

For the RIF&0IB Wheel has a thin 
blade coined from special rolled alloy 
tool steel, hammered and heat-treated 
to give it extra guts, then 
assembled in a solid hub. 
It rolls right through any 
pipe, quickly, easily, leav- 
ing practically no burr. Far 
more cuts per wheel, saves 
you bother and expense 
of replacement. 

Cutter housing rein- 
forced, strong and true- 
cutting. A tool you enjoy 
owning and using. Hun- 
dreds of thousands in use. 
Try one at your Supply 
House. For better cutting 
and economy, buy the 


RIEaID Cutter. 














The Ridge Tool Co., Elyria, Ohio 


Save 75% of Your Pipe 
Wrench Repairs 








If this Housing ever 
Breaks or Distorts we 
will replace it Free. 


“t Millions of users 
i, have found that they 

ge actually do save 
nearly all wrench 
trouble and repair expense 
with the powerful all-alloy 
RIFAID. 








STOP IN AND VISIT OUR BOOTH NOS. 28-29-30 IN THE 
TEXAS BLDG., AT THE OIL SHOW, TULSA, OKLA., MAY 14-21 
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THIS USEFUL 


PROTRACTOR 


—~and we pay the postage 


HIS handy accurate tool and a copy of the - 

new Smooth-On Handbook will come. to 
you by return mail and absolutely free if your 
request is mailed within 60 days from the ap- 
pearance of this offer. 

















Smooth-On should be used for the following and 
similar purposes :— ; 


Permanent and emergency repairs to boilers, engine cylinders, pumps, 
elevator cylinders, condensers, cracked pipes, stills, heat exchangers, feed- 
water heaters, economizers, steam and oil separators, storage tanks, 
valves, etc.—Pressure-tightness at new and old screw-threaded and 
flanged joints, porous spots or cracks in pressure containers.—Emergency 
joints without threading, press-fit’ joints, unfinished cast-iron joints, 
eaulked bell and spigot joints without lead, ete.—Water, oil, fire and 
weather-proofing walls, floors, wheel pits, sumps, storage tanks, concrete 
cooling ponds.—Iron-hard durable machinery foundations. 


Judicious use of Smooth-On as instructed in the 
Smooth-On Handbook is saving thousands of dollars 
for plant owners, and untold hours of hard dirty over- 
time work for the operating men. You overlook an 
opportunity if you do not avail yourself of its benefits. 


Get Smooth-On in 1 or 5-lb. can or 
larger steel pail from your dealer 
or tf necessary from us direct. 


SMOOTH-ON MFG. CO., Dept. 11 
568-74 Communipaw Ave., 
Jersey City, N. J. 

Send the Protractor and the Smooth- 
On Handbook. 
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Doit with SMOOTH-ON 
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Y CATALOGS ... BULLETINS of 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Flow Meters 


The Bristol Company, Waterbury, Conn., is 
poe sana | Bulletin No. 494 describing appli- 
cations and outlining the special features of the 
company’s new electric flow meter. Information 
regarding the simplicity of construction and ac- 
curacy of these instruments is included. 


Pyrometers 

The Bristol Company, Waterbury, Conn., has 
published Bulletin No. 493 briefly describing 
the company’s modern potentiometer pyrometers, 
recorders and controllers, The special features 
of the Pyromaster, a newly developed potentiom- 
eter with simplified operating mechanism and 
outlined together with the uses of. this instru- 
ment as a pyrometer, a resistance thermometer, 
a tachometer, and a millivoltmeter. Also, Bris- 
tol’s wide strip single and multiple recorders and 
recording controllers are described. 


Acid Proof Cements 


Quigley Company, 56 West 45th Street, New 

ork, has developed a line of acid-proof ce- 
ments specially designed to meet exacting re- 
quirements of chemical and metallurgical indus- 
tries, public works and utilities. These cements 
are extensively used for bonding brickwork of 
industrial chimneys, sewer mains, acid towers, 
pickling tanks, cooling towers; laying up vit- 
rified or other wall tile in battery rooms, lab- 
oratories; lining tile or bell-and-spigot joints of 
building and residence chimneys; patching flu 
linings; pointing up ordinary clay mortar joints 
disintegrated by acid action, etc. An interesting 
pe bulletin describing these materials is 
available on request. m 


Meters 


National Meter Company, 4207 First Avenue, 
Brooklyn, New York, offers “‘a meter for every 
roduct that flows” in a new 24-page fully il- 
ustrated catalog featuring the Empire eter 
Re a catalog. which not only describes the 
widest range of types and sizes of meters for 
the widest ange of applications, but stresses 
the simplicity of design and construction requis- 
ite to sustained accuracy over a maximum 
period of service with the lowest cost for main- 
tenance, 

The Hydro-Measure-Matic Empire . .. an 
exclusive development of National Meter Com- 
pany and one claimed as the greatest single 
advance ever effected in automatic pre-deter- 
mined shut-off mechanisms for petroleum me- 
ters . . . is described in detail. As this meter 
operates hydraulically, there are no mechanical 
connections between the meter and the valve... 
flow is stopped slowly, surely and automati- 
cally and without slap. 

Then, too, a concise yet complete description 
of the Microset is contained in this catalog. 
This tested device does away with the limit 
and bother and “change gear calibration” and 
other lengthy and uncertain methods of com- 
pensating meters for changes in temperature or 
viscosity. With the Microset, the Empire Meter 
can be accurately corrected over a range of 
three percent, advancing by increments of one 
tenth of one percent by a simple adjustment of 
the setting hand. 

Tables give of all 


specifications Empire 
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Meters as well as complete information on dials 
and registers, and on special types of meters 
including remote-control and electrically-operat- 
ed control, and conclude with detailed descrip- 
tions of a complete line of such accessories as 
neneaea, sediment traps, and back pressure 
valves. 


High Temperature Digest 

Timken Steel and Tube Division, The Timken 
Roller Bearing Company, Canton, Ohio, has 
published a new Digest of Steels for High Tem- 
ory nig Service. Presented in an 8% x 11-inch 
ooklet, in addition to the analyses and a short 
general discussion of the recommended applica- 
tions of each steel, are data on creep strength, 
corrosion resistance, oxidation resistance, short- 
time high temperature properties, coefficients of 
linear expansion at various temperatures, charpy 
impact values at elevated temperatures, results 
of heat embrittlement tests, temperature stress 
embrittlemen data, data on the stability of ten- 
sile properties and information on the struc- 
tural stability of the steels. 

These data are given for all steels normally 
used in the high temperature field, covering 
killed carbon steel, carbon-molybdenum steel, 
Silmo, DM, 2% Cr-Mo, Sicromo 2%, 46% 
Cr-Mo, Sicromo 5 and 18-8 stainless steel. 


Steel Guide 


The Timken Steel and Tube Division, The 
Timken Roller Bearing Company has published 
a new “Guide for Users of High Temperature 
Steels,” listed as Technical Bulletin No. 20. 
This folder presents technical data relating to 
the various properties of Timken seamless tubes. 
In addition to listing all the properties of 12 
steels commonly used for high-temperature serv- 
ice in the oil refining, power and allied indus- 
tries in the form of tubes, this new bulletin 
presents graphically the salient factors affect- 
ing the selection of steels for use at elevated 
temperatures; corrosion, oxidation, strength and 
stability. A chart showing the effect of heating 
9 different steels in air for 1000 hours at 1000°, 
1250° and 1500°, together with the rate of 
creep for the same steels at 1000°, 1100° and 
1200°, with a comparative price ratio summary 
are shown on the back cover of this interesting 
and valuable new publication. 


Valves 

Homestead Valve Manufacturing Company, 
Coraoplis, Pa., is distributing new literature 
covering the Homestead line of Lift-Plug Valves 
for use in oil refineries on lines handling hot 
oil, vapors, distillates, tars, acids, sludges, on 
stills, drag lines from still, agitators, heat ex- 
changers, in the pump house, filter house, tail 
house, blending plant, treating plant and load- 
ing rack. The valve is of the positive opening 
and closing type requiring no lubrication. 


Hoist ; 

The Harnischfeger Corporation, Milwaukee, 
Wis., announces Bulletin X-39, “P&H Multi- 
Service Crawler Hoist,’’ which describes in de- 
tail many features combined in this new gen- 
eral utility high-speed machine. With_interest- 
ing job photos and line drawings the many 
uses of this hoist are explained. Condensed spe- 
cifications are also included. 
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Heat Exchange 


Scoville Manufacturing Company, Waterbury, 
Conn., has published a comprehensive and valu- 
able loose-leaf type handbook which it is dis- 
tributing to those interested in heat exchange 
equipment under the name “Heat Exchange 
Tube Manual.” This is an engineering reference 
work of real value, crammed with engineering 
information and well illustrated with drawings 
and photographs. The manual covers such topics 
as aden of Metals and Alloys, Method of 
Producing Heat Exchanger Tubes, Selection of 
Material, Tube Specifications, Installation Tools, 
Geometrical and Physical Data on Tubing, Fluid 
Flow, Heat Transfer, General Tables, to men- 
tion but a few. While this excellent work was 
prepared by Scovill Manufacturing Company as 
a service to its heat exchange tube customers, 
it would be well in requesting copy of this 
costly handbook to request same on business 
or company stationery. 


Packing 


Linear Packing & Rubber Company, Inc., 
Tacony, Philadelphia, Pa., has published a new 
catalog on Linear Mechanical Packings for 
every industrial packing purpose. The illustrat- 
ed catalog covers asbestos, flax, duck and rub- 
ber, semi-metallic, plastic packings and sheets 
and gaskets. The 112-page catalog describes 
practically every item offered in detail and 
gives all pertinent engineering information. 


Furans 

The Quaker Oats Company, Chicago, II, 
has published a new technical booklet ‘The 
Furans,’’ chemical from oat hulls, and it in- 
cludes discussion of such chemicals as _ fur- 
fural, furfuryl alcohol, hydrofuramide, and 
tetrahydrofurfuryl alcohol and others. Physical 
constants of furan compounds are presented 
and the booklet closes with a discussion of the 
industrial uses. 


Evaporators 


Griscom-Russell Company, 285 Madison Ave., 
New York, has issued Bulletin 362 covering 
G-R_ Bentube Evaporators for producing dis 
tilled boiler-feed water from hard or salty water. 
Operating principles are explained and condi- 
tions for which evaporators are desirable are 
described and general features and advantages 
are outlined. The bulletin is well illustrated and 
contains a number of typical heat flow and heat 
balance diagrams of value and assistance. 


Controls 


Taylor Instrument Companies, Rochester, N. 
Y., is distributing literature discussing the 
manual -pass which is now standard equip- 
ment on Taylor Fulscop Micromax controllers. 
When hand operation is required the Manual 
By-Pass enables the operator to change the 
controlling medium input at the instrument 
where its effects are recorded. Other advantages 
are outlined in the literature. 


Electrodes 


The McKay Company, Pittsburgh, has issued 
new literature describing a complete line of 
shielded-arc welding electrodes for which it is 
claimed quieter operation, faster welding time, 
finer bead appearance and greater adaptability 
per rod. The bulletin gives complete details on 
each type of rod available. 


Insulation 


Alfol Insulation Company, 155 E. 44th St., 
New York, has issued a new illustrated catalog 
“5 Services in 1,’ describing the recently an- 
nounced Alfol All-Metal Heat Insulating Panel 
for refinery and gasoline plant storage equip- 
ment. This catalog explains the features of this 
new heat insulating service which combines in 
unit form factory engineered and fabricated to 
specifications, metal-jacketing, fire - proofing, 
water-proofing and heat insulation. Included are 
explanations of the one-operation erection meth- 
od, panel structure, economies in_ erection, 
maintenance and operating costs, adaptability 
of the service to a wide range of insulation 
problems, and data on the many forms and field 
here and abroad in which the insulation is 
established use. 


Motors 

Fairbanks, Morse & Company, Chicago, has 
published Bulletin 2260 describing a line of 
direct-current motors designed to meet a wide 
range of requirements. They are supplied im 
sizes up to 200 horsepower with a variety 0° 
mechanical modifications for both high and low 
voltage operation. Construction details of these 
motors in their various sizes are described 
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